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abstract

The F-101A is potentlaily a good multi-purrmse fighter.

It is unacceptable for serv'ce use at the present time because

' I of comparatively poor high altitude performance, restricted I
maneuverability ;ue to engine compressor stalls under accel-f erated flight maneLers, and lateral control sensitivity. The

rate of climb, level flight speed and ability to accelerate in

level flight are good but the 49,200-foot service ceiling is poor

in comparison with USAF fighter aircraft in operational use.

The range capabilities with the present bleed valve schedcle

are 15% less than predicted values.
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This report presents
the results of the Phase II
Flight Test conducted
on the F-101A aircraft,
USAF No 53-2419.
The purpose of this test
was to obtain data
on the performance,
stability and control
of the aircraft,
and to secure pilot's comments
regarding handling characteristics.

The test was conducted
under the authority of
Air Research and Development

Command Test Directive No. 5389-Fl
dated 15 June 1954.
The flight test program,
consisting of 32 flights
totaling 30:20 hours,
was conducted at the
Air Force Flight Test Center,
Edwards Air Force Base, California,
between 28 April
and 26 May 1955.

I l•Jct F-101A is a swept wing, single-place fighter powered by two Pratt and

Whitney engines equipped with short afterburners. These engines are cur-
rently designated YJ57-P-13 and are rated at 14,000 pounds thrust with after-
burners in operation. The internal fuel capacity of the aircraft is 2,000 gallons.
Armament includes four fixed forward-firing M-39 20mm guns and provision for

external fuselage-mounted stores. Stabilator, mid-span ailerons, and rudder are
controlled by conventional stick and pedals, and powered by two independent,

iereversible hydraulic control systems with artificoil feel systems.
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Modifications which were made to the test aircraft prior to Phase 11 tests as a
result of Air Force preliminary evaluation flights during Phase 1, or as a result

of the contractor's experience on the initial airplane are as follows:

A revised inlet duct configuration was installed in
aircraft number 12 and subsequent aircraft to im-
prove stall characteristics.

Pratt and Whitney, "Gold Plated," YJ57-P-13G
modified engines with an increased stall -margin
were installed.

The heat and vent system was modified to provide
imrvdflow stability and to eliminate the objec-

tonable amount of air blowing into the pilot's face.

Canopy-windshield latches were incorporated to
eiminate the deflection of the canopy relative to

th ewindshield at higher speeds.

2



The l.ongitudinal maneuvering stick torces were
reduced appreciably, particularly in the supersonic
Mach number range.

Objectionable speed brake buffet was reduced by
decreasing the full deflection brake extension to 50
degrees.

The wheel brake pedal deflection was reduced for
full brake application.

The yaw damper was made operative to improve
the lateral-directional dynamic stability and to re-
duce adverse yaw during roll maneuvers.

The intensity of cockpit warning lights was in-

creased appreciably.

Cockpit lights were installed to indicate take-off
trim position of the longitudinal and directional

con~rol surfaces.

A lateral stick bob-weight was installed to elimi-
nate the lateral control system instability which de-
veloped following stick "raps" at approximately

0.85 Mach number.

The aft fuselage "heat blanket" was changed to
climinate buckling and fatigue deterioration and

to provide improved protection of the structure.

IE Engine oil fumes in the cockpit were eliminated by
changing the location of the bleed for cabin air
supply. Specific evaluation of the requested im-

S Performance of the aircraft was evaluated for an provements are made in the applicable section of

engine start gross weight of 40,530 pounds. This this report.

- includes a full fuel load of 2,000 gallons. Stability,
control and handling characteristics were evaluated

for the normal take-off center-of-gravity of 31.4%
MAC. The center-of-gravity moved aft approxi-
mately 5.6% MAC from the take-off position a

internal fuel was consumed. Weight and balance
for all flights are presented in Appendix IL Phase

# II flight limitations placed on the F-101A airplane
by the contractor are listed on page 203, Appendix II. , :

These limitations were placed on the aircraft until

all flight operating boundaries of the aircraft have

been investigated. This prevented investigation oi
inertia coupling characteristics during the Phase

II test.

VU,
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a cockpit evaluation Entran c to the cockpit is gained by use of the lad-
der that hooks over the edge of the cockpit. No
kick steps or hand grips are provided and are not
considered necessary due to the height of the air-
craft from the ground to the bottom line of the
fuselage. Visibility from the cockpit is excellent
except that it is difficult to see the aileron positions
when trimming for take-off. The intensity of all.
warning lights in the cockpit and the intensity
control are adequate. The seat and rudder adjust-
ments and seat back angle are satisfactory. General-
ly, the cockpit arrangement is considered satisfac-
tfry.

Left side console A I



Center console

Right shide console
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Items of cockpit arrangement which are

considered unsatisfactory are as follows:

1 The side consoles are located below the pilot's are imuch too large and cumbersome for the average
nornmal reach when his seat is adjusted for proper pilot. The use of the finger lifts to control both

height. The consoles are so low that lighting is in- afterburner and throttle motion requires an overly

adequate in daylight making it very difficult for the complex manual operation that could lead to results

pilot to identify various instruments and instrument other than those desired. It is impossible to operate

controls without bending his head down, inside the the throttles, finger lifts, take-off locks and nose

cockpit, to make positive identification. The con- wheel steering simultaneously.

soles should be raised approximately three inches 3 The microphone antennae selector switch, lo-
and tilted inward an additional five degrees. This catect on the right throttle, seems an unnecessary

location would be more perpendicular to the pilot's complication to radio operation. The position of
line of vision and would enable him to identify the this switch selects the antenna to be used, upper or
console instruments and to operate the console con- lower, and thus requires the pilot to know the

trols easily. relative position of the desired target of his trans..
mission. The switch is spring loaded to the center

2 The throttle quadrant is still completely un- (off) position and is difficult to operate. A simple
satisfactory. This item was discussed in the prelim. push-type microphone button located on the throt-
inary evaluation of the aircraft. The only modifica- tle would be much more desirable. If two antennae
tion accomplished prior to Phase II was closing are required, a separate antennae selector switch
the distance between the finger lifts. Thc throttles located elsewhere would be desirable.

6-
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4 The spring loaded speed brake switch is lo- 9 Hydraulic power is supplied Sy two complete.
cated too low on the side of the throttle. Operation ly separate systems, the primary power control and
of the switch requires fit! unnatural thumb motion utility system. This -'nsists of four hydraulic
and the switch must be held in the open position pumps, one primary and one utility pump operated
until the brake travel has been completed. This is from the left engine; and one primary and one
not desirable, utility pump operated from the right engine. Cock-

a The speed brake "open" warning light is pit hydraulic pressure indication consists of one

difficult to see because of its locadion on the center utility pressure gage and one primary pressure gage.

portion of the left side console just aft of the pilot. With the present installation and both engines op-

It is quite possible for the pilot, when using speed erating it is possible to lose one utility pump and

brakes during formation flying or "join-up," to one primary pump without the pilot being aware

inadvertently leave the speed brakes partially of it. It is felt that the failure of a hydraulic pump

cracked without fioticing the light. There is a small is a critical item. A means should be provided to
amount of airframe buffet in certain subsonic speed give the pilot a positive indication that all hydrau-
ranges. The pilot could very easily attribute the lii pumps and systems are operating properly.Sspeed brake buffet to normal airframe buffet.

10 The landing gear warning buzzer is too loud.
6 The speed brake switch and microphone The noise level of che buzzer could be cut down

switches are identical and ate located very close to one-third and still serve its intended purpose.Seach other. On numerous occasions, the pilot actu.

ated the speed brake switch instead of the inicro- il The emergeuzy brake control is located on
phone switch, the lower right portion of the panel. In the event

7 There is no minimum afterburner detent or conditions should arise necessitating its use, the pi-

latch to prevent the pilot from knadvertently com- lot would be required to release the control stick

ing out of afterburning when modulating power with his right hand in order to actuate the emer-

in formation. gency brake control As production models will in-
corporate nose wheel steering on the control stick,

6 Rudder and stabilator trim for take-off are the nose wheel steering, normally operated by the
indicated by individual lights. They are located on right hand, would have to be actuated by the left
the vertical panel of the left console under the can- hand during emergency brake operation. To avoid
opy rail a..d are difficult to see. This location is not switching hands and to eliminate an accident haz-
desirable but is acrertable. The rudder trim light ard, the emergency brake control should be relo-
will illuminate more than a three-degree spread of cared to the left side of the panel.
the neutral rudder position, therefore when the light

is on it does not necessarily mean that the rudder is 12 The throttle friction level located between
trimmed for take-off. There is no aileron trim light the throttles is awkwaý.t and difficult to operate.
installed. Aileron trim for take-off has to be done
visually. Once the pilot is strapped into the cockpit 13 The nose wheel ste!ering control is located on
it is very difficudt to see the ailerons. A mo-e posi. the left throttle. This is a very undesirable location
tive aileron trim indication is needed since the air- and the control is very awkward to operate.
craft is very sensitive laterally after take-off. Pilot
convenience and ease of operation would be im- 14 There is no parachute support behind the
proved -f a single light incorporating stabilator and pilot for a back parachute; therefore the weight of

rudder trim as well as aileron trim were installed, the parachute must be carried by the pilot during
When appropriate trim is being actuated this single the entire flight.
light would come on as each control surface passes
through the take-off trim position. If practical, a 15 The needle and ball instrument is frequently

single control button, which would place all trim used in retrimming the aircraft, but it is off center

in take-off position when depressed, would be satis- to the left from the pilot's normal line of sight. A

factory. The desired system is presently installed in quick reading gives an erroneous impression of

the F-100 type aircraft, trim conditions.
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taxiing and

greound handling

The F-101A is difficult to taxi, primarily because of the nose gear is turned to either side or retracted,
very high rudder forces. An estimated force of 200 the canopy switch is dejcrtivated. The reason for
to 300 pounds is required for full rudder control this is to prevent inadvertent actuation of the can-

deflection and to obtain the specified forty degrees opy switch during flight. This reason is not consid-
of nose wheel steeritig. It is felt the forty degrees of ered valid and the situation is very unsatisfactory.
nose wheel steering is not being attained in the The pilot has no means nf getting rid of the canopy

F-101. Nose wheel steering requires too much rud- during flight or a wheels-up landing other than by
der control deflection to obtain the desired turning blowing it off. If this fails, then the pilot is forcei
radius. to eject ,hrough the canopy. The pilot could be

Ic ~The poor nose gear centering characteristics stunned in the course of a wheels-up landing, and

also contribute to the taxiing difficulty experienced may, in the attempt to eject the canopy, inadvert-

with the F-101A. When the nose wheel steering ently eject himself.

system is engaged by the pilot, with the rudder con-

trols in a neutral position, the aircuaft tends to pull
"to the left, requiring constant pumping of the right
rudder in order to taxi in a straight line. The easiest

way to counteract the pull to the left is to taxi with * take-off andI the left engine. initial climb
The combination of high rudder forces, turn.

ing radius and poor nose gear centering encourages All take-offs were made with wing flaps fully ex-
the pilot to disregard nose wheel steering and use tended. There is no intermediate or hold position.
wheel brakes. Excessive use of the brakes promotes Take-offs were accomplished using both military

increased brake and tire wear. An average of only and maximum power. The majority of take-offs,
there or four landings per tire was obtained during with the exception of afterburner climbs and maxi-

the Phase II flight tests, however the majority of mum performance take-offs, were made with mili-

flights, were conducted from the dry lake bed, which tary power to insure a reasonably closed afterburner
required excessive taxiing, nozzle at altitude.

The nose wheel steering button is loczted on The wheel brakes can be locked when maxi-
the left throttle quadrant. Some difficulty is exper- mum power is being used; however, with the large

ienced in holding the nose wheel steering button to amount of thrust available the aircraft will skip
"engage" when manipulating the throttle, along the runway, resulting in unnecessary damage

'While taxiing a very loud clanking is heard to the tires. The technique used for maximum pow-
each time the nose wheel passes over the slightest er take-offs was to lock the brakes until full military
rough spot. The noise is due to the vertical ;r side power was set, then the brakes were released and

play in the trunnion mount bearing of the nose gear the afterburners lit individually while the aircraft

drag brace. The clanking can be eliminated by in- accelerated. Although rudder control becomnes effec-

stalling a shim which reduces the play. tive at approximately 60 knots IAS, aircraft response

Wheel braking for taxi operation is adequate. is slow, and directional control should be main.

The angle of brake pedal rotation on maximum de- tained by use of nose wheel steering up to approxi-
flection has been improved to where it is now satis- mately 95 to 100 knots JAS. The nose wheel lift-off

factory. Although braking forces are greater than speeds were between 135 and 140 knots lAS, the

those required on the F-100 type aircraft the brakes aircraft becoming airborne at 150 to 155 knots IAS.
are considered satisfactory. The nose gear can be rotated at 110 to 115 knots

The canopy is electrically operated with the IAS with the use of full stabilator; however, the

canopy switch located on the •eft sidc of the cock- aircraft acceleration to its take-off speed of 150 to
pit just under the canopy rail. No mechanical locks 155 knots IAS is slower than if the aircraft is ai-

are provided. The system is so arranged that when lowed to accelerate to 135 to 140 knots before the

AI



[ nose wheel is lifted off. After take-off, acceleration tionr. Longitudinal control is satisfactory and stick
is rapid and a relativels, steep climb-angle must be fcocs ore light. Directional control is good but the
assumed. Gear and flap retraction must be inoiated rudder fAr-ces are too high. TL;. lateral control is
immediately in order to prevent exceeding the max- extremely sensitive resulting in a tendency to over-
imum gear-down limit speed of 250 knots and the control. The problem is more acute when turbulent
maximum flap-down speed of 290 knots. The slight air and gust), winds are encountered, Lateral con-
nose up trim change encountered presents no prob- trol during take-off and initial climb is unsatisfac-
lem. The forward visibility is good during the tory. The aircraft acceleration to best climb speed
transition time from unstick to gear and flap retrac- is good.

Two photo-recorded maximum power take-offs were made from a con-ic runway. Th. ,a resed to coa level, no wind, standard NACA

atmospheric conditions, Is presented in the following table:

Nose Boom Std. System

Toald Indicated Indicated

Dist. Airspeed Airspeed

SGround o ¢0' kn I knots
Power W5.--|h Roll-ft ft No T.0. so, NWO .O. 0, I - --

Max. 40,890 2335 4010 138 150 184 143 152 188.5

Max. 40,660 2575 4655 104 148.5 184 111 150 189

Cross wind take-offs were accomplished in gusty tles forward approximately two inches before firing

winds up to 35 knots. Cross wind take-offs are very the afterburners. This places the throttles very close
difficult and control is unsatisfactory due to the to the landing gear handle resulting in a very diffi-
poor nose wheel steering, high rudder forces and cult landing gear handle operation. With the throt-
lateral control sensitivity after becoming airborne, ties in this position it is almost impossible to manip-
Normal procedu~re to correct for cross winds during ulate the finger lifts and nose wheel steering with

F the ground roll is to use nose wheel steering. In the the shoulder harness locked. Even with throttles at
absence of adequate nose wheel steering, directional the military power setting this same difficulty is ex-
control can be maintained by brakes; however, perienced; therefore use of the auxiliary position
brake response is quite sensitive and the pilot is was discontinued. For normal operation it is felt
prone to overcontrol. Cross wind take-off rharac- that the single engine capabilities of the aircraft are

! teristics should be satisfactory when the nose wheel such that take-off locks are n~ot a necessity. This is
steering is improved, rudder forces reduced ,nd further justified as in the case of a formation take-off.

Slateral control sensitivit- decreased. If the locks were used neither aircraft would be able
Tak. -off auxiliary position was utilized on two to modulate power as is necessary in a formation

occasions. Use of take-off auxiliary locks tequires take-off. This should not be interpreted to mean that
pushing down on the individual finger lifts at the the take-off locks are not required for heavy gross
smilitary power position and then pushing the throt- weight conditions with external tanks or stores.

/,a
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* climb~s

Continuous climbs were flown to the cruise ceiling the rate of climb drops off rapidly with altitude and

or the aircrait at maximum and militarv owei. No a relatively low service ceiling of 49,200 feet is

sawtooth climb tests were accomplished, and climb reached after 7.1 minutes from sea level.

speed schedules used were those provided by the Military Power Climb: Using military power, the
contractor. rate of climb is much lower than the maximum

Maximum Power (after'burning): The acceleration power climbs; consequently the angle of climb is
not as steep and visibility is improved. The climb

of the Fr 11A after take-off to best climb speed is speed schedule is easily maintained with either the
rapid, taking approximately 1.13 minutes from use of the Mach number or airspeed indicator. The
brake release to best climb speed. After the desired lateral control Eensitivity problem is increased
climb speed is teached the nose is pulled sharply up slightly with the lower climb speeds. The military
to maintain the prescribed climb schedule. Up to power service ceiling is 44,000 feet. The best climb

40,000 feet, the climb angle is such that the horizon speeds at altitudes close to the cruise ceiling are on
cannot be solely utilized as a reference, necessitating the edge of the buffet region.
partial use of the artificial horizon as a cross ref-
erence. The climb speed schedule is easiest to main- ine maxim im Power Cl nb: le.1 tm b fling iththeaid f te Mch nmbe in engine maximum power climb was flown by leav-

annd ing one engine in idle power. The resulting rate of
dicator. The a:-craft is very sensitive laterally and climb is higher than if the engine control was in
it is difficult to keep front overcontrolling. Two of idle cut-off and the engine windmilling. The climb
"the three maximum power climbs flown were dis- was discontinued before the cruise ceiling was
continued when the right afterburner blew out and reached because of cloud coverage and reduced visi-
subsequent compressor stalls were experienced. The bility.
other climb was terminated by right engine com- A summary of the climb performance of the
pressor stalls. When the climbs were terminated, the F-101A is presented in the following tables. This
aircraft was near its cruise ceiling. Maximum power data, corrected to standard NACA atmospheric con-

climb performance up to 45,000 feet is excellent in ditions, is presented in Figures 1, 2 and 3, Appen-
comrjarisor with other fighter aircraft; however, dix I.

MAXIMUM POWER CLIME PERFORMANCE
Gross Weight at Engine Start - 40,530 Pounds

Fuel* Gross Distance True
Altitude R/C T/C-* Used Weight Traveled A/S

ft ft/min min lb lb naut. mi. knots

S.L. (ost) 29,000 0 0 39,000 0 560

10,000 25,300 .37 419 38,581 3.5 580

20,000 20,650 .80 826 I 38,174 7.6 570

30,000 15,000 1.36 1236 37,764 12.9 548

40,000 7,550 2.27 1710 37,290 21.1 540

45,000 3,250 3.25 2100 36,900 29.5 540
49,200 $/C 100 7.10 346,0 I 35,540 , 64.0 545

For maximum power climbs allow 1530 pounds of fuel for start, taxi, take-off and acceleration to
best climb speed.

"To obtain time to climb from brake releae add 1.Ii minutes.

10
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MILITARY POWER CLIMO PERFORMANCE
flas Weight at Emaine Start .- 40,530 Pounds

Altitude R/C T/C- Used Weight Traveled A/S
6! feet ft./min rain 6 lb noet. mi. knots

S.L. (est) 11,000 0 0 39,460 I 0
10,000 10,200 .94 260 39,200 i 7.7 504

2005 1.98 50i 3 5 14 5

30,000 6,500 3.26 734 38,726 27.1 493

40,000 2,525 5.56 1046 38,414 45.8 490

44,000 S/C 100 9.70 1460 38,000 1 ... 490

* For military power climbs allow 1070 pounds of fuel for start, taxi, take-off and
acceleration to best climb speed.

** To obtain time to climb from brake release add two minutes.

SINGLE ENGINE MAXIMUM POWER CLIMB PERFORMANCE
V (Right Engine Operative; Left Engine in Idle Power)

Gross Weight at Engine Start - at 40,530 lb

Fuel* Gross Distance True
Altitude R/C t/C Used Weight Traveled A/S

feet ft/mun min lb lb naut. mi. knots

S.L. (est) 7,200 0 0 39,460 0

10,000 6,800 1.42 726 38,734 9.5 409

20,000 5,950 2.98 1372 38,088 20.2 407

30,000 3,070 5.00 2004 37,456 33.6 393

* For single engine maximum power climbs allow 1070 pounds of fuel for start, taxi,
take-off and acceleration to best climb speed.

The climb performance of the F-1O1A is briefly compared in the
following table with similar data for several currently operational
and prototype aircraft. All data is presented for maximum power
and with no external stores except that of the F-94C, which car-
ried tip tanks, and the F-86H, which used military power.

Gross Weight R/C at R/C at Combat T/C to
at S.L f/ t S.L. 10,00 30,000 Ceiling 45,000

-b ft/min ft ft 500 ft/msn ft

F-101A 39,000 29,000 25,300 15,000 48,600 3.25

XF-104 AF Tech Rpt 55-8 15,610 32,000 26,100 13,850 48,650 3.15

F-IOOA AF Tech Rpt 54-26 24,000 20,000 19,600 13,500 54,200 3.40
F-94C AF Tech Rpt 53-30 19,500 9,500 7,800 4,500 47,000 10.5

YF-102A AF Yech Rpt 55-31 26,300 17,300 16,900 13,075 53,500 3.65

F-86D** Addendum to Rpt 53-26 16,800 12 800 o 11,900 7,000 49,000 6.7

F-86H AF Tech Rpt 54-4 19,000 12,000 9,700 5,300 47,500 9.00I This does not include the time required to accelerate to best c!imb speed from brake
WA release.

** Rate of climb is for the flat top fuel schedule B-4098004-706.



* level flight

Maxinmw;; Speeds: Maximum level Ilight spccds of o" detent t., precvent his inadvertently coming out of
the F-101A within its operational altitude are ex- afterburning. On the preliminary Phase I evaluation
ceeded only by dhe XF-104. The level flight accelera- flights the stick position was too far aft for super-
tion characteristics of the F-101A are superior to sonic flight. The stick position has been modified
those of the XF- 104. For all practical purposes the to where it is satisfactory. For supersonic flight, the

F-l01A at 35,000 feet can accelerate from .85 Mach longitudinal trim rate is satisfactory and the aircraft
number to its maximum level flight speed in ap-
proximately 5 minutes. Acceleration is good at all is very easy tu trim out. Maximum level flight
altitudes. Supersonic flight was attained at altitudes speeds were determined over a range of altitudes.

above 13,000 feet. Supersonic formation flight will This data, corrected to a standard NACA atmos-

require varying throttle setting while in afterburn- phere and a gross weight of 35,000 pounds, is pre-
ing. This will require extreme care on the part of sented graphically in Figures 4 and 5, Appendix 1,
the pilot as there is no minimum afterburning stop and is summarized in the following table:

F-101A Phase II Results McDonnell Report No. 3683

Militay Power Maximum Power Military Power Maximum Power
"Alt. Mach True A/S Mach True A/S Maoh True A/S Mach True A/S
ft No ! kts No Is No I hS No kts

13,000 .934 589 1.011 638 .934 589 1.070 675

22,000 .950 578.5 1.185 721.5 .950 578.5 1.273 775.5

30,000 .963 567 1.354 797 .963 567 1.41 830

35,000 .960 552.5 1.442 830 .961 553 1.458 839
40,000 .945 543.5 1.422 818 .942 541.5 1.409 810

45,000 .885 509 1.272 731.5 .880 506 1.222 702.5

Cruise Control Data: Cruise control data corrected airframe combination at which a longer range could
to standard NACA atmosphere is presented in Fig- be attained by maintaining a constant altitude
ures 6 through II. The results from the limited cruise. The present intercompressor bleed valve
amount of data obtained indicate that the best range schedule is such that the bleed valves are open in
of the aircraft can be realized by flying at a weight. the speed range for best cruise. To determine the
pressure ratio of 180,000 pounds (38,530 pounds effect that this present schedule has upon range,
gross weight and 36,800 feet). This condition can

be realized by making a military power take-off and cruise data was obtained at 35,000 and 40,000 feet

climb up to an altitude of 36,800 feet (allowing with the bleed valves in the automatic and man-

1070 pounds of fuel for warm-up, taxi, take-off and ually controlled positions. The manually-closed

acceleration to best climb speed) and establishing bleed valve cruise data indicated that a 6.5% in-

the power for recommended cruise Mach number. crease in specific range could be realized over the

This Mach number should then be maintained with range obtained with the present automatic bleed

constant power, gaining altitude as weight decreases, valve schedule. The specific range with the auto-

There is some indication that becaume of the in- matic bleed valve schedule was 15% less than the

crease in specific fuel consumption of the J57 en- contractor's predicted values. Crnise control data is
gine at altitude, there may be an altitude-engine- summarized in the following table:
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RECOMMENDED CRUISE PERFORMANCE
Alt. Gr. W1. Moth CA.. T I , ,";'at A .

ft lb No lts j k i RPM por 16 of fuel

13,000 37,000 .710 376 448 8245 .0742
30,000 38,000 .830 316 448.5 8145 .113
35,000 37,000 .815 278 469 8090 .1208
35,000** 37,000 .802 273 461.5 8010 .1272
40,000 36,500 .810 245 465.5 8275 .1255
40,000** 36,500 .815 247 468.5 8205 .134
40,000"* 30,925 .805 244 463 8035 .1495
45,000 34,000 .860 234 494.5 9050 .0958'

Recommended cruising speed is the highest airspeed for 99 percent of the

maximum nautical air miles per pound of fuel.
Bleed valves closed.

Drag Data: Level flight drag data is not presented stalls were present under accelerated flight condi-
because of poor afterburner nozzle operation and tions at low indicated airspeeds. Engine accelera-
the consequent unreliability of thrust measurements. tions in level flight were considered satisfactory.
Thrust data was obtained during all tests by means Only on one occasion were compressor stalls en-
of a calibrated thrust rake at the standard location countered during a throttle burst, This occurred at
between the third stage turbine and the afterburner an altitude of 40,000 feet and .825 Mach number.
spray bar. Afterburner nozzle operation was unsatis- The afterburner would normally light at altitudes
factory. When coming out of afterburning the noz- up to 42,000 feet. Lights could be sometimes ob-
zles would stick open at varying degrees. To close tained between 42,000 and 44,000 feet, but the after-
the nozzles it was necessary to reduce the power to burner could not be lit at all at 45,000 feet.
80% rpmn and decrease the airspeed. Once the noz- Miscellaneous: There is a very noticeable and ag-
zles were closed they would drift open during flight gravating buffet at approximately .93 Mach num-
as evidenced by nozzle position instrumentation and ber. The source of this buffet should be located and
more significantly by lower airspeeds and lower P,7  eliminated. The canopy deflection that was experi-
values for a given power setting as compared to air- enced during the Phase I Air Force evaluation
speeds and Pt, values obtained with the nozzles ful- flights in the higher supersonic speed ranges has
ly closed. A plot of N /.11,., vs. Pa/P,= is presented been improved and is now satisfactory. Noxious
in Figure 12, Appendix I. The plot indicates the fumes are always present when coming out of after-
affect of afterburner nozzle position on the PT/P 0..' burning. These fumes were present for only a short
pressure ratio and thrust measurement. time before clearing away. Fumes were not concen-
Engine Operation: The operation of the YJ57-P- trated enough to cause eye smarting. For all prac-
13G engine during Phase 11 tests was considered un- tical purposes, the objectionablk cockpit fumes that
satisfactory because of engine compressor stalls un- were present during the Air Force Phase I evalua-
der accelerated flight maneuvers, afterburner noz- tion flights have been eliminated. Cockpit pres-
zes either sticking open after coming out of after- surization is not satisfactory when utilizing normal
burning or drifting open in flight, erratic bleed (5 psi) pressure differential. Small throttle adjust-
valve operation, and inability to relight the after- ments affect cabin pressure differential, making it
burner at altitudes of 45,000 feet and above. Though very uncomfortable to the pilot. This could possibly
engine compressor stalls are not the problem they be attributed to a fau!'y pressure regulator. The
were with the unmodified YJ57-P-13 engines and heating and ventilation is considered adequate and
the Nos. 1 to 11 duct configuration, they are still distribution is satisfactory. No difficulties were ex-
enough of a problem to seriously limit the opera- perienced with the canopy fogging over at altitude
tional and tactical capabilities of the aircraft. En- or dtiring rapid descents. The greater percentage of
Sgine compressor stalls can be encountered under 3 rest flying was performed in the dry air of the
to 4 g positive loads regardless of speed or altitude. Mujave Desert. The seat back angle is satisfactory
At altitudes above 30,000 feet, engine compressor for all phases of operation. I
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a range mission

A combat radius mission was carried out in accordance with the following

loading and flight plan as furnished by the contractor;

DO Loading

Fuel 13,150 lb at 6.53 lb/gal 2013 gal

Engine start gross weight = 40,680 lb

LiI Flight Plan

a Allow 5 minutes of normal rated power for warm up, taxi, take-off and

acceleration to best climb speed.

Take-off in military power.

b Military power climb on course to optional cruise altitude of 34,100 feet.

C Cruise out climbing to 36,000 feet at speed for 99% maximum range.

d Military power climb on course to cruise ceiling of 44,500 feet.

e Combat at 44,500 feet.

15 minutes at military power, high speed.

5 minutes at maximum power acceleration.

f Descent to optional cruise altitude of 37,800 feet and cruise in, climbing

to 39,600 feet at speed for 99% maximum range.

9 Reserve, 10% of initial fuel loading.

The range mission profile is presented in Figs. 8 and 9, Appendix I. Cruise speeds

used during the mission were those recommended by the contractor and were .02

Mach nunmber higher than those obtained from the speed-power data. Intercom-

pressor blu. d valves were manually closed throughout the flight. The pilot was

unable to light the afterburners at 42,000 feet during the combat portion of the

mission. The right afterburner was lit at 41,000 feet but he was still unable to
light the left afterburner at 39,000 feet. The combat operation of the Range Mis

sion was discontinued at this point and cruise-in operation begun. The fuel flow

data appearing on the plots was obtained by use of Potter fuel flow meters. The
amount of fuel used and gross weights were calcula-ed from fuel quantity gages

which have an estimated collective accuray of 200 pounds. The following table

outlines the radius mission results:
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Dist.
Traveled Avi, Total

fuel Nout 'rue Elapsed
Used Air A/b T;..-

:6 mi kts hrs hrs

A. Military power take-off and climb to cruise
altitude of 33,500 feet. 1730 45.5 380 .117 . 117

B. Cruise out climbing to 36,000 feet. 3180 380.5 477.5 .795 .912

C. Military power climb to cruise ceiling of
44,500 feet. 325 25 484 .052 .964

D. Combat - Military power. 1390 ... 267 1.231

E. Combat - Maximum power, afterburner
wouldn't light. 600 .. .112 1.343

F. Descent to cruise altitude of 37,500 feet
und !.ruise-in climbing to 40,0C0 feet. 4175 646 475.5 1.359 2.702

0. Reserve: over home base. 1765

total: 13,150

The cruise data obtained during the cruise-out operation at 35,000 feet resulted
in higher power settings, higher fuel flows and a lower range than expected from
level flight data. The cruise-in data at 40,000 feet was consistent with previously
obtained level flight data. By making adjustments for the amount of fuel that

would have been used during 5 minutes of afterburner operation and correlating

range mission cruise data with speed-power data the following range would be
realized:

OPERATION Dist.
Fuel Used Traveled

lb NAM

A. Allowance for engine start, taxi, military power, T.O.
and acceleration to best climb speed. 1070 0

B. Climb - military power to 33,500 ft 820 32

C. Cruise out 3420 437

D. Climb to cruise ceiling of 44,500 feet, military power 325 25

E. Combat -15 min of military power
5 min of maximum power 3025 ...

F. Cruise in 3175 494

G. Reserve 1315
total i3,i50 radius of

action 494 NAM

GF
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M airspeed calibration normal approach

and landin;
A test nose boom airspeed system and the! ships The initial approach to a landing is made at an
standard airspeed-altimeter system were calibrated altitude of approximately 1000 feet above the run-
throughout the usable airspeed range by pacer air- way. Indicated airspeed at break-off is between 300
craft and by accelerating and decelerating past the and 350 knots. Speed brakes ate extended after turn.
pacer. The systems were calibrated in the clean and ing on the downwind leg in order to quickly de-
landing configuration. The data is presented in crease the airspeed to the gear down limit speed of
Figures 18, 19 and 20, Appendix I. 250 knots IAS. The speed brakes are normally closed

i
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as the gear starts to extend. The base leg is flown at setting re. juired will be approximately 70% rpm.

approxin'-tely 
2 0 0 knots !AS and requires 75 to The rate of sink will be excessive if power is re-

80% rpm. to maintain airspeed and altitude. While duced to idle. Initial buffet will occur at approxi-

turning on to "final" the landing flaps are lowered mately 155 knots IAS. The recommended speed for

and the approach speed reduced sc as to roll out on touchdown with 2000-3000 pounds of fuel remain-

"final" with 175-180 knots. The speed is further ing is 140-145 knots IAS. On one occasion by utiliz-

reduced to 165 knots for final approach. The power ing power the aircraft was flown down to a speed of

I"I
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i22 knots IAS before tolchdown: however, buffet effective and was successfully deployed for all land-
was excessive. The excessive buffet was felt to be ings during the Phase ii tests. Braking after m-h.

caused by a disturbance at the wing root when flaps down is good. If the buffet boundary can be re-
are extended. Buffet was present in no-flap landings, duced 15-20 knots, normal touchdown speeds can be
but to a much snaile" degree. reduced the same amount thereby permitting the

Visibility throughout the final approach and aircraft to be safely operated fronm a shorter run- Slanding is excellent, Immediately after touchdown way. The quality of the tires during the Phase II
the nose is lowered to the runway and upon contact test was poor and the pilots were reluctant to use
the drag chute deployed. The drag chute is very brakes for fear of a blowout.

Two performance landings to determine the distance: required to citear a 50-

foot obstacle were recorded on the AFFTC photogrid. The drag chute was de-
ployed after touchdown and light braking used during the ground roll. Test data

corrected to standard NACA atmosphere, sea level, no wind conditions is present-
ed in the following table:

Nose Soom Ships System

Tot. TAS TAS IAS IAS IAS IAS
Gross Gr. Dist. at at at at at at
Wt Roll over 50, TD 50s TD 50' TD
lb ft 50' - ft kts kts ksts kts kts kts

30,250 1 5100 6360 161 147.5 163.5 145.5 161.5 146.5

31,500 5115 5410 I 161 150 161.5 145.5 159.5 145.5

It is felt that if heavy braking could be used, a ground roll of 2500 to 3000 feet

could be attained.
Several no-flap landings were made. The approach angle for no-flap landings

is much flatter than with flaps. Final approach speed was 180 knots IAS and
touchdown speed 155 knots iAS. Initial buffet occurs at 166 knots.

Cross wind landings were accomplished in gusty winds up to 35 knots. No
great difficulties are experienced during the cross wind approach to a landing
until buffet is encountered prior to touchdowa. A straight path can easily be

maintained by "crabbing" or dropping the up wind wing. Once buffet is encoun-
tered, the pilots tcnd to overcontrol the aircraft because of lateral control sensi-
tivity. After touchdown the same problems exist in the landing ground roll that
were brought out in the discussion on the cross wind take-off ground roll.
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0 SINGLE ENGINE APPROACH AND LANDING

Data was obtained qualitatively for single engine approaches, landing and wave-
offs in the event of an emergency. The figures represent pilot-observed data and

are not correctcd to standrd day conditions. Flights were flown at aititudes above
2,270 feet.

Highest altitude

Single eng. at which level flight
Configuration power could be maintained

Gear down, flaps down, speed brukes out Military Not able to maintain level flight

Gear down, flaps up, speed brakes out Military 6,000 feet

Gear down, flaps down, speed brakes in Military 8,500 feet

Gear down, flaps up, speed brakes in Military 10,500 feet

From the above data it can be seen that the best Mach number of 135 with an abrupt constant 3 g
single engine approach configuration is with gear symmetrical pull-our. The flying characteristics of

"down, flaps up and speed brakes retracted. This con- the aircraft and the stabilizer effectiveness are ex-
figuration provides adequate excess power in the cellent. With the yaw damper off there is a slight

event of go-around. The approach speed should be snaking tendency at approximately .94 and 1.30 in-
approximately 15 knots hbgher than normal for a dicated Mach numbers. This slight snaking tendency

given amount of fuel remaining. The approach is not present with the yaw damper on. Caution
angle is relatively flat. Just before touchdown the must be exercised when making high g pullouts at
flaps and dive brakes should be extended. The pilot low altitudes. The light stick forces and excellent
must be certain that he has the runway "made" stabilizer effectiveness may lead to overstressing the
before extending the flaps and dive brakes. In the aircraft.
event of a go-around, utilizing military power, the
aircraft will not maintain level flight much less
climb with gear and flaps down and dive brakes I high altitude operation
extended. If a decision is made to go-around prior
to extension of flaps and speed brakes, the aircraft
w eThe high altitude performance of the aircraft aswillacclerte nd lim nicly n sngl enine previously mentioned, is seriously hampered by

military power. The decision to go-around should previos mentone is serosly hamed by
be made early in the approach because once the po niepromne~ cpesrsal n
normale raeaofysink ishestablishe, appro xethely der accelerated flight maneuvers. From a straight
normal rate of sink is established, approximately away climb after take-off with a full load of fuel,
250 feet of altitude will be lost after full throttle is the F-l01A cannot climb over 50,000 feet. Tu per-

applied (military power) and the aircraft accel- for annt t in tvis ir, teet pr-
form an intercept in this aircraft, the best pro-

S erates into a climb. cedure is to climb from take-off to 42,000 feet. At

this altitude the aircraft is leveled off and allowed
ddslto accelerate to a speed of approximately 1.4 Mach

a d e number, reducing weight as fuel is consumed. A

No extreme high angle dives were performed. One climbing turn to 48,000 feet can be made from this

high speed dive was made from an altitude of 40,000 altitude, at 1.05 Mach number, holding 1.3 to 1.5 g.

feet at an estimated dive angle of sixty degrees. The The climb can be continued to 50,000 feet at 1.02

dive was terminated at 30,000 feet at an indicated Mach number.

i. i I
g,9
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A constant altitude, constant speed I(1.02 Mach tensity for the rest of the forward panel is properly
number) 1.2 g turn was made at 50,500 feet at a adjusted, the light intensity for die ........... an
gross weight of 31,500 poulnds. Temperatures were airspeed indicators is too low. When light intensity
from 5' to 6°C colder than, a standard NACA day. for these two instruments is adjusted properly, the

light intensity for the rest of the pancl I~nstruments
is too great. The holes for the various instrument

adjustment knobs are too large for the knobs and
anight flight evaluation emit too much light. This makes it diff-oit to read

The overall cockpit lighting and night visibility is the instruments and also creates objectionable can.
generally good. However, there are three items opy glare and reflections. The console lighting and
which require improvement. The lighting and con- control of light intensity is considered excellent.
trol of light intensity for the forward panel is con- The landing lights are focused too high to be ef-

sidered adequate with the exception of the altimeta aedthe lig inten t a milky effect in front
and airspeed indgh ators located on the extreme left of the pilot while on final approach thereby intern
portion of the forward panel. When the ligA t in- fering with his depth perception.
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TE T R•__ II Trm• stability and annlrnl

* test configurations

The following configurations as per military specification MIL-F-8785 (ASG)
are presented on the plots and referred to in the stability and control discussion:

Configuration: Co: Combat: Augmented power, airplane in combat configuration.

Configuration: CR: Cruise: Power for level flight at trim speed, flaps up, gear up.

Configuration: PA: Power Approach: Gear down, flaps down, speed brakes extended.

Configuration: L: Landing: Power off, gear down, flaps down, speed brakes in.

Configuration: TO: Take-off: Gear down, flaps down, take-off power.

Phase II stability tests were conducted at the normal cg loading. No control
over cg location was exercised by ballasting or by fuel flow because the fuel selec-
tion was entirely automatic. The cg at engine start gross weight of 40,600 pounds
was 31.4% MAC. The cg traveled aft 5.6% MAC with all internal fuel consumed.

U flight control system Horizontal Stabilizer: The functions of the sta-
bilizer and the elevator are combined into a single

All primary controls are hydraulically powered and unit called the stabilator. The actuating unit con-
are irreversible in their action. Movement of the sists of two cylinders with their pistons affixed to a

common shaft. One cylinder is connected to the pri-c o c k p it c o n tro ls se r v e s o n ly to p o sitio n v a lv e s,m a y h d ul c s t e , h e o e r o t e u i i y -
through mechanical linkage in such a manner that mary hydraulic system, the other to the utility hy-

draulic system. In normal operation both work si-control surface m ovem ent is proportional to stick m l a c ul , b t t e h r z n a t b l z r c n bmultaneously, but the horizontal stabilizer can be
movement. The horizontal stabilizer and ailerons controlled by either, at reduced airspeeds, in the
utilize power from both the primary and utility event of failure of the other.
hydraulic systems. The rudder is operated by the "Feel" is induced into the stabilator control

primary system alone. To compensate for the irre- system by ram air pressures acting on the stabilator
versible control system, stick and rudder forces are bellows. The bellows force is applied to variable
provided by separate artificial feel systems. Each of balance assembly which is connected to the control

the primary controls can be trimmed electrically, stick through the control linkage- Stabilator bellows
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forces vary with airspeed and air density. A viscous vertical fin (Fig. 6)_ Stick forces increased sharply

damper is incorporated iii . . at approximately 2.5 g indicating that at the limit

a greater resistance to any abrt~pt or sudden stick load factor of 7.3 g, stick forces would be excessive.

movement and aid in preventing the airplane from Prior to Phase II the pressure pick-up was relocated

being subjected to over-limit load factors. A bob- to approximately the middle of the left side of the

weight is also installed on the stick which will vertical fin (Fig. 7). The pick-up was a flush duct

increase stick force with an increase in g load. type. With this location, stick forces both subsonic

During the original preliminary evaluation of the and supersonic were coiisidered ideal, However, at

F-101A, the total pressure-sensing feel system pick. the start of the Phase 11 flight program a longitud[-

up for the inlet side of the diaphragm was a pro- nal stick shake developed at an indicated Mach num-

truding pipe installed on the leading edge of the ber of .95. The stick shake was alarming enough to

22



restrict the flight test program to speeds below 1.2 the top of the stick that controls longitudinal trim.
Mach number with the pick-tip in this position. As The aileron trim response from the time the button
a resiiit the total feel~-- syte -. ~Pick-op is actuated is very slow and re~ults in an overshoot of
was tern-;-orarily relocated to its original position on trim. In a static condition on the ground when the
the leading edge of the vertical fin. The Pick-up was aileron trim is energized and released, the ailerons
a flush-tube type insstead of a protruding pipe. This will overshoot for a five second period. Ii is very
location gave somewhat the same longitudinal stick difficult to trim the aircraft laterally and to make
forces through the cruise and combat configurations small tri-r corrections due to the extreme lateral
but forces were lighter in the power approach and sensitivity.
landing configuration. Although no quantitative
data was obtained, qualitative data indicated that the Rudder; The rudder is operated by a single-

force gradient in the power approach and landing cylinder power unit from the primary hydraulic

configuration was low enough to be considered system. The power cylinder servo valves are mechan.
margnal.ically positioned by a single series of cables from the

Stabilator trim is accomplished through the use rudrpal.Ithevntepimyhdalc
of te sme mchaism whih povie arifiial system becomes inoperative, power cylinder acts as

feel, namely the bellows force acting on the balance a solid link in the cable system to permit rudder con-

assembly, Longitudinal trim is actuated by use of trol by pilot effort. Fore and aft rudder pedal posi-

the trim button on the top of the stick. The trim tions can be adjusted by the crank on the lower por-

rate was considered to be a little too slow during to ftepdsa.Torde apr r
gear and flap retraction after take-off. Because of the installed in the control system to counteract high-
very light stick forces, however, no difficulty was spefutrtedni.
experienced. It is felt that with higher longitudinal The difference in the forces exerted on opposite

stick forces, a faster trim rate will be required. sdso itnwti yrui yidrofr
the resistance to rudder pedal movement necessary

Ailer-on: Ailerons are actuated, inlividually but to produce the required feel. This cylinder joins the
simultaneously, by two tandem-type power cylin. rudder linkage in such a manner that control move-
ders using both primary and utility hydraulic power meat its either direction tends to extenid the cylinder.
in the same manner as in stabilizer control. The At slower airspeeds, full hydraulic system pressure is
connection between the stick and the power control diverted to both sides of the piston, but due to the
valves in each actuating unit is a series of push rods difference in area of the two sides, some resistance
and torque tubes. There is a spring rod incorporated to pedal movement is provided. At an approximate
in the linkage to each aileron so that in the event speed of 285 knots, a speed switch is actuated which
one aileron becomes immovable through battle dam- *in turn operates a valve shutting off hydraulic pres-
age or some other cause, the other can still be oper- sore to the extension side of the piston. This means

ated with a little additional pilot effort. Also, an that full hydraulic system pressure then opposes
additional spring cartridge is located at each aileron rudder control movement, making it very difficult.

*which will position the surface within --t5 degrees When the shift in hydraulic pressure occurs

of neutral in the event linkage is shot away while the a -definite rudder "kick" or force feed-back can be
aileron is deflected. felt. When accelerating or decelerating through 285

A spring cartridge, one end of which is attached knots, the rudder kick is noted and requires retrim-
to the aileron linkage, supplies feel to this system. ming of the rudders. Throughout the speed range
It is so designed that movement in either direction rudder forces are much too high.

requires compression of the spring and consequently Trim is accomplished by varying the neuzral, or
provides resistance to movement. Trim is provided no-load position of the control linkage. This is
by attaching the other end of this same cartridge to made possible by an electric actuator in the feel sys-
an electric actuator. When energized, the actuator tem linkage which by extension and retraction
moves the entire aileron linkage so that the neutral, moves the entire rudder control system proportion-!?or no-load position can actually be established with ally. The actuator is energized by a three-position
a small amount of aileron deflection in either direc- toggle switch on the left console which is spring-
tion. Aileron trim is considered unsatisfactory. loaded to the "OFF" (center) position. Rudder trim
Aileron trim is controlled by the same button on is considered satisfactory.
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The longitudinal, lateral and rudder control forces Figures 29 through 33, Appendix 1. The friction
required to move the control surfaces throughout band is described by the width of the control force
their deflection range were measurcd in a closed versus contro. deflection band described by arrows
hangar. The static control forces are presented in showing direction of application.

Ground Static Maximum Allowable
Control Friction force force from MIL.F-878S(ASr-

Stabilizer 3.5 3
Aileron 1.5 2

Rudder (low feel) 27. 7

Rudder (high feel) 20. 7

m stabilizer control
effectiveness forces are light throughout the greater portion ofes the speed envelope. There is a slight trim change in

the transonic speed range (.94 to .96 Mach number)
Take-offs were performed at a gross weigLt o of 40,400 which results in reversal in stabilizer slope and stick
pounds at a center of gravity position of 30.2 percent frihsed h tc oc n oi
MAC. Stabilizer control during take-off is consid- ce gradient wtion reversals were hardly noticeable to the pilot.ered satisfactory. With the large ormount of sta-bizere a tontry. Wvaiabithis the rearge ~ unt of ll sta At supersonic speeds there is only a small change in
bilizer control available it is believed that there will travel required for a large
be adequate longitudinal control at the forward th

center of gravity limit of 26.5 percent MAC. Stick change in speed. Forces are light and the gradient
is mild. This data is presented ins Figures 40 through

forces at nose gear lift-off were less than 10 pounds
43, Appendix I.and are well under the maximum of 30 pounds speci- In the piIn the power approach configuration, the air-

fled by MIL-F-8765 (ASG). Time histories of take-off are presented in Figures 34, 35 and 36, Appen- craft exhibits positive static stability; however, the
f ae plight stick forces are more noticeable here than in

other configurations. Aircraft response to control
Landing tests were flown to determine the effec- movement is good, but because of the light stick

tiveness of the longitudinal control in holding the
aircraft off the runway until maximum ground angle

is reached. Landings were made at gross weights of shoot the desired speed or attitude. Generally speak-

30,140 md 31,455 pounds, and at centers of gravity ing, good static stability qualities tend to make the
aircrf ayt l n h ogtdnlcnrldr

of 33.6 and 32.9 percent MAC. Stabilizer control craft easy to fly and the longitudinal control dur-
effectiveness is considered excellent and stick forces ing formation flying presents no problem. The data
are light. The 10-pound maximum recorded forces is presented in Figure 39, Appendix 1.

are well within the 35-pound MIL-F-8785(ASG)
requirement. The light stick forces tend to make i dynamic longitudinal
the pilot refrain from trimming the aircraft properly stablUty
during approach. Although the light stick forces

coupled with the slow longitudinal trim rate of the The dynamic longitudinal stability characteristics

aircraft present no great problem, the pilot should were investigated throughout the speed range of the

exercise some care in trimming forces to the desired aircraft at altitudes of 12,000 and 36,000 feet. The

amount. Time histories of landings are presented in tests were conducted with the controls free and with
the pilot attempting to reduce the oscillations as
quickly as possible. No control fixed tests were
made because, with the irreversible control system,

n static longitudinal the results would be essentially the same as with the

stability controls free. Tests were also made with both total-
The static longitudinal stability in the combat and pressure feel systems installed. This data is pre-
cruise configuration is positive, control is good, and sented in Figures 44 through 65, Appendix 1.

24



The dynamic oscillations of normal acceleration riority fighter compromised because of compressor
damped to less than one-half amplitude in one cycle stalls which result from positive g loads. The prob-
in all configurations with the exccption of thc cruise lpm is most pronounced in subsonic maneuvering.

configuration at an altitude of 38,400 feet and cali- Compressor stalls will usually occur in positive nor-
brated airspeed of 278.5 knots. The magnitude of mal acceleration turns of 2.5 to 3 g at altitudes of
the residual oscillations exceeded -. 02 g in almost 45,000 to 50,000 fee• while operating in afterburning
all cases; however, the angular attitude was not at subsonic speeds. During supersonic maneuvering
objectionable to the pilot. The motion of the sta- the problem also exists in no'mal acceleration turns
bilizer following release was essentially deadbeat. of 3 to 4 g. Compressor stalls occur in the inboa',d
Pilot induced oscillations did not result from the engine and usually result in afterburner blow-out
pilot's etforts to damp the residual oscillation as fohowed by rapid engine stalls untii g forec. are
quickly as possible. relaxed. If compressor stalls are encotuntered at any

With the total pressure artificial feel system time during combat, the pilot would immediately he
pick-up located on the leading edge of the vertical placed on the defensive, have to break off combat,
fin, the induced oscillations took a slightly longer relax g forces, lose altitude and pick up airspeed in
time io damp out. This is more pronounced in sub- order to accelerate through the stalls.

sonic speeds than in the supersonic flight regime, The maneuvering flight capabilities of the air-
and was most apparent in the power approach con- craft in the supersonic flight range, discounting
figuration. The light stick forces and damping compressor stalls resulting from positive g loads, are
characteristics at cruise speeds may require a pitch considered excellent. At altitudes up to 40,000 feet
damper to aid in tracking. A check on the tracking at speeds varying from 1.3 Mich number to V.... 4
characteristics of the aircraft should be made as soon g could be attained easily. The limit load factors for
as possible. the Phase Ii test were +4 g to 0.5 g. The stick force

gradient is low enough to indicate that the stick
a maneuvering flight forces will be within limits at the design limit-load

characteristics factor of 7.33 g. The ability to perform constant
The maneuvering capabilities of the F-lO0A in the altitude, constant airspeed turns at supersonic speeds
supersonic flight range are slightly better than those at an altitude of 45,000 feet is superior to any other
of the F-100, and are less in the subsonic flight range. fighter aircraft tested at the Flight Test Center. The

The aircraft is seriously restricted in its ability to following data was obtained with the pilot execut-
maneuver at altitude and its capability as an air sipc- ing constant altitude and constant airspeed turns:

44,260 401.5 1.349 1.86 j 33,390

34,380 486.0 1.326 2.56 33,290
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Control forces in steady accelerated flight were figurations was within the limits as specified by
obtained in the combat, cruise and power approach MIL-F-8785 (ASG). The data is presented in Fig-
configuLaaion.s. Tests ,:,er r cnnducted by llacing the ures 66 through 74, Appendix I and is summarized

aircraft in steady turning flight to obtain stabilized
conditions of positive normal acceleration, stick force in the following table. The limit load factor ot
and speed, while allowing the altitude to vary as 7.33 g was used to compute maximum and minirmmn

little as possible. The stick force gradient in all con- force gradients.

STABILIZER CONTROL FORCE GRADIENT
Maximum Minimum

Average Maximum Force Force
Force g Gradient Gradient

CG Gradient i Attainable MIL-F-878S(ASG) MIL.F-8785(ASG)
Configuration % MAC lb/9 g 9lb/ lb/gSI iI --- , -

CRUISE CAS 282 kts 34.7 7.2* 1.7 8.85 3.32
alt. 37,400 ft
wt. 31,25C lb

CRUISE CAS 294 kts 34.7 8.1* 1.9 8.85 3.32
alt. 35,900 ft
wt. 31,250 lb

COMBAT CAS 474.5 kts 33.9 7.0* 8.85 3.32
alt. 35,000 ft
wt. 32,050 lb

COMBAT CAS 508.5 kts 34.0 7.0** 8.85 3.32
alt. 36,500 ft
wt. 33,780 lb

CRUISE CAS 418 kts 32.9 3.53* 3.5 8.85 3.32
alt. 13,800 ft
wt. 37,580 lb

POWER APPROACH CAS 193 kts 32.43 5.5* 1.55 8.85 3.32
alt. 12,700 ft
wt. 31,750 lb

CRUISE CAS 483 kts 31.4 4.5** 3.6 8.85 3.32
ait. 14,700 ft
wt. 38,000 lb

Total pressure sensing artificial feel system pick-up lorated on the leading edge of
vertical fin.

**Total pressure sensing artificiul fee! system pick-.p located on the left side of
vertical fin.

The stick force gradients in the cruise and corn- High speed dives and abrupt pull-ours were
hat configurations were similar with either total flown to demonstrate that the stick force gradient
pressure sensing artificial feel system pick-up. Al- du,'ing abrupt pull-outs is equal to or exceeds that
though no quantitative data was obtained, the pilot obtained during steady accelerations. This data is
felt that the stick force gradient with the total pres- presented in Figures 75 and 76, Appendix I. In both
sure sensing feel system located on the vertical fin dives and pull-outs the stick force gradients were
was too low. higher than those recorded in steady accelerations.
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In the approach configuration, 180 knots was

a longitudinal trim~ the lowest indicated airspeed zhe aircraft could be

changes trimmed to and maintain hands-off level flight. At
The longitudinal trim changes caused by changes in 180 knots, IAS, the up stabilator trim was gone
power, gear operation, etc., encountered under nor- due to the forward movement of the stick that re-
mal flight operation were investigated. Trim changes sults from speed brake extension (see Speed Brake
are small and are easily controllable by light sta- Operation).
bilizer control forces. Flap extension or retraction The following table presents the longitudinal
produces the most noticeable single longitudinal trim change conditions and the peak longitudinal
trim change, A simulatwd wave-off from the ap. control forces required subsequent to the pilot action

proach configuraticn, trim speed 180 knots IAS, initiating the i o ha ai on

was made. The wave-off was initiated by applying initiating the configuration change. MIL-F-8785

maximum power then retracting landing gear, flaps (ASG) specifies that the magnitude of the peak Ion-

and speed brakes. The resulting trim changes were gitudinal forces shall not exceed 10 pounds for a
easily handled because of the light longitudinal period of 5 seconds following the configuration
control forces and effective stabilator control, change.

Initlal trim conditions
Parameter

Condition Altitude CAS Conflg. he held Longitudinal

No. ft kts Cear Flaps Power Change Constant Force - lb

1 14,760 232 up up P.L.F.* geordn alt. 3.6 pull

2 14,970 236.5 dn up P.L.F. flaps dn alt. 4.6 pull

3 14,380 233.5 dn dn P.L.F. idle power speed 5.6 pull

4 15,420 173.5 dn dn P.L.F. take-off power alt. 13.4 push
5 9,210 163.5 dn dn take-off gear up rate of climb ***

6 9,210 163.5 up dn take-off flaps up rate of climb 7.5 push***

7 35,100 328.5 up up MRP** idle power alt. 3.0 pull

S8 35,350 330 up up MRP extend dive brake point of aim, alt. 7.5 pull

9 11,280 433 up up P.L.F. extend dive brake alt. 5.6 mush

10 11,660 210.5 dn dn P.L.F. extend dive brake speed 4.2 push

11 35,240 338.5 up up MRP augmented power alt. 1.3 pull

Power for level eight at specified conditions.

Military rated power.

Thp peak longitudinal force listed for condition No. 6 was the peak force recorded for condition
No.'s 5 and 6 run in sequence with one another.
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a speed brake operation sive. In smooth air when the rudder is displaced,
directional oscillations are not cempletely dampedThe effectiveness of the F-l0lA speed brake was

cross checked against speed brake effectiveness of after three cycles and show no tendency to damp
an F-86F. The results indicated the F-i01A speed at all under slightly turbulent air conditions. With-cinRdicate speed out the use of the yaw damper the Interal-direc.
brake is more effective. Reduction of the speed tional stability characteristics of the F-l0lA detract
brake travel to fifty degrees (approximately s/, from the airplane's capabilities as a gun platform.

open) has eliminated the objectionable buffet re- the m irplanefunc tion s t F-lalA oma

ported during the Air Force Phase I evaluation The multi-purpose functions of the F-101A make a
flights. There is very little objectionable trim change properly working yaw damper a necessity.
when The speed brakes are open or closed. When by Damping of lateral disturbances was executed
thenthe speed brakes are opened, the cntroled. Wtby leaving the controls free (which for an irrever-
the speed brakes are opened, the control stick will ssble system is the same as a control fixed test) and
move forward to such a degree (one to two inches also with the pilot attempting to damp out the dis-
at 180 knots IAS) that only a normal acceleration of
+0.5 g is induced. The aircraft gains approximately turbance as quickly as possible. The sensitivity of

500 feet in altitude with hands off the stick. The the aileron, especially in the speed range from .75

force required to maintain constant altitude is light, to .9 Mach number, allowed the pilot to overcontrol
and induce a violent lateral oscillation. A graphicThe reverse movement of the stick occurs when the example of this is shown in Figure 82, Appendix

speed brakes are closed. This characteristic increases 1. Lateral disturbances were most quickly damped
the stabilizer travel available and provides a degree by releasing the control.
of automatic trimming. Time histories of speed
brake opening and closing are presented in Figures
77 through 81, Appendix I. 2 static divectional stability

Static directional stability of the F-10A was quan-

a dynamic lateral and titatively investigated in the power approach config-
uraton at 12,500 feet and in the cruise configuration

directional stability at 16,000 feet with and without the yaw damper op-
Dynamic lateral and directional stability tests erative. Static directional stability was also investi-

were flown to determine the response of the air- gated qualitatively throughout the speed range of the
craft to either lateral or directional disturbance, aircraft but no quantitative data was obtained be-
Tests were flown at altitudes of 11,500 to 14,000 feet cause of instrumentation malfunctioning and unre-
in the power approach, cruise and combat config- liability. The static directional stability is positive.
urations and at 38,000 feet in the cruise configura- No differences were discernible with or without the
tion. Dynamic lateral tests were conducted with the yaw damper. Only small angles of sideslip are attain-
controls free and with the pilot attempting to re- able because of the high rudder forces. The results

Sduce the oscillations as rapidly as possible. Tests of this test are presented in Figures 119 through 122,
were also conducted with the yaw dampers "Off" Appendix I.
and "On". Dynamic directional tests were ,:onducted For single engine operation, or single engine
with the controls free and the yaw damper "Off" afterburner operation, directional control cannot be
and "On". maintained without the use of rudder trim because

The dynamic lateral directional stability with of the high rudder forces. This deficiency couldthe yaw damper operative and working properly is severely hamper target tracking during combat.

excellent. The directional oscillations produced by
abruptly displacing the rudder are damped within
one cycle. Experience during the Phase 11 tests indi- m lateral control
cates that proper operation of the yaw damper may The lateral control of the F-101A is unacceptable
be a source of difficulty. Twice during the program and is considered to be one of the serious deficiencies
a malfunctioning rate gyro had to be replaced. of the aircraft. Throughout the entire speed range

The dynamic lateral and directional stability of the aircraft the ailerons are too sensitive. This
with the yaw damper off is unsatisfactory through- sensitivity is most pronounced in the speed range
out the entire speed range. The time for the damp- from .75 to .90 Mach number. In this speed range,
ing of the iateral-directioaal oscillations is eyces- the ailerons are too effective for a given stick dis-
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placement. As was brought out in the Dynamic. a adverse yaw
lateral Stability discussion it is very easy for the Adverse yaw tests were conducted at 35,000 feet in
pilot to induce violent latetal oscillations. This is the cruise and combat configuration. Tests were
especially true in turbulent air. Releasing the stick .. I I. .. , .... , _,d c ff. T__
will stop the oscillation. The cruise speeds of the aircraft was trimmed in a seady 45 degree . -- 'nk
aircraft are within the .75 to .90 Mach number range and then maximum allowable aileron deflection was
and for all practical purn.,ses the aircraft will per- an d th the audd e als dee cthe wa s

form its assigned mis, ' ying to and from the applied with rudder pedalee. The ane
target areas in this speed range. Formation flying was repeated with rudder coordinated. The angle

of sideslip developed during these rolls appeared towill become difficult and instrument flying a haz- be less than three degrees, but the instrumentation

ard. The lateral sensitivity within the speed range use to tnrae desi was unrea enan

from .90 Mach number to V,,,,,., does not present any used to indicate sideslip was unreliable and gave

safety of flight problem; however, the lateral control erratic readings. No differences between the sideslip
angles developed with the yaw damper on or 6ff

can be defined as marginal to satisfactory. In the wegre appared with the yaw ampes of os de-
speed range below .75 Mach number the lateral con-
trol, while not as sensitive as in the cruise range, is veloped. The adverse yaw data is presented in Fig-

still unsatisfactory. At these lower speeds the most ures 142 through 145, Appendix 1.

difficulty will be encountered in gusty winds from
the initial approach to the down wind leg of the m stall charanterlstics
landing pattern. The sensitivity of the lateral con- Approaches to a stall were performed at 16,000 and
trol will cause the pilot to overcontrol and an 35,000 feet in the clean and landing configurations.
exceptionally large pattern will retult. No complete stalls were performed as the contractor

Aileron rolls were performed in cruise and com- has not yet investigated this region. When conduct-
bat configurations at 35,000 feet and in the cruise ing approaches to a stall in the cruise configuration
and power approach configuration at 16,000 feet. (clean airplane), at 35,000 feet and a gross weight
No full deflection aileron rolls were performed. of 32,400 pounds, the aircraft began to buffet at
Aileron deflections for the Phase II tests were re- approximately 225 knots 1AS. The stall approach
stricted to 10 degrees up to 500 knots IAS and to was continued on down to 185 knots TAS at which
five degrees of aileron deflection above 500 knots point the left engine compressor stalled. The onset
IAS. The limitation on aileron angle at high speeds of initial huffet is delayed at lower altitudes and
was made pending the completion of static tests.
Rolls were rtriced to 45 degrees of bank until lighter weights. At an altitude of 16,000 feet and

the inertia coupling problem could be fully investi- a gross weight of 32,750 pounds (clean airplane),
gated by the contractor. All rolls were performed the initial buffet was encountered at 180 knots IAS.

with the yaw damper "on" and repeated with the In the landing configuration at 16,000 feet, initial

yaw damper "off". The most noticeable amount of buffet occurs at approximately 170 knots IAS and

adverse yaw for the aileron rolls performed occurred at 2400 feet initial buffet occurs at 155 knots IAS.

at 38,000 feet at .84 Mach number with the yaw Stall approaches were continued down to approxi-

damper off. The yaw build-up was constant. It is mately 125 knots IAS, where they were discontinued

very difficult to overcome adverse yaw because of because of severe buffet and the extreme lateral sen-

the high rudder forces. Aileron rolls performed at sitivity of the aircraft. Adequate lateral control is

36,000 feet and 1.35 Mach number indicated very present at the initial buffet, and touchdown speeds

little adverse yaw. The data for the maximum allow- should be kept just within the initial buffet bound-
able aileron rolls is presented in Figures 126 through ary; i.e., approximately 140-145 knots IAS. Because
141, Appendix I, while a summary is presented in of the lateral control sensitivity in all configurations
Figures 123 through 125, Appendix 1. Although no it is impossible to keep from overcontrolling and to
full-deflection aileron rolls were performed it ap- prevent the aircraft from dropping off on a wing.
nears by extrapolation uf the available data that the It is the pilot's opinion that if it were not for the

maximum helix angle (pb/2v) of .09 will be met stall being aggravated by the lateral sensitivity, the

for 1.lV.,,. and minimum combat speed as defined aircraft would stall straight ahead. Stall recovery is
by M -- 8785 " AS) CCa ,,,oA 1--l ne-,,r- nn the qtir-l and ner-
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Lritting airspeed to increase. Buffet is present during is made by releasing stick back pressure. Accelerated

the stall recovery up to the point where it was irAi- stall approaches were discontinued when engine
tialy encountered. . .. ,rpd At 10.000 feet in the

zally ncountre.kower-orr StaLL reCOVUEy cLal Uu

accomplished with approximately 5000 feet loss of cruise configuration and power for V,.... range (.77

altitude. By advancing the throttle to full power, Mach number), engine compressor stalls occurred

-toll recovery can easily be made with approximately at normal acceleration of 2.8 P. At 40,000 feet in the

2000 feet loss of altitude. cruise configuration and power for V ,.... range (.82

Accelerated stalls are considered satisfactory in- Mach number), engine compressor stalls occurred

asmuch as aircraft buffet is similar to that found in at normal acceleration of 3 to 4 g. In the landing

other swept wing aircraft; however, the buffet configuration at !0,000 feet and 230 knots IAS,

boundary is small and there is very little buffet be- compressor stalls occurred at 1.8 g. Time histories

fore a slight pitchup and wing drop occurs. Wing of stall approaches are presented in Figures 146

drop may occur in either direction. Stall recovery through 153, Appendix I.

1I
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CONCLUSIONS
Tr

l he F-1OIA airplane is unacraptable for service use because of its compara-
tively poor high altitude performan•e, restricted maneuverability due to
engine compressor stalls under accelerated flight maneuvers, and lateral control
sensitivity.

The rate of climb, maximum level flight speeds and acceleration charac-

teristics are excellent. The range cs., &ilities of the F-101A with the present
bleed vealve schedule are 15% less -'-vn the predicted values. The ranv.e can
bo increased by 6.5% however, by lowering the engine bleed valve schedule

to insure closed bleed valve operation during cruise conditions.
The lateral control handling chatracteristics are unsatisfactory. The lateral

control is too sensitive throughout the entire speed range. This is most pro-
nounced in the cruise region making formation flying difficult and instrument
flying a hazard.

The longitudinal control handling characteristics with the artificial feel

total-pressure flush tube pick-up located on the leading edge of the vertical fin
are good throughout the entire speed range with the exceptinn of approach

speeds where the light stick forces are marginal. The longitudinal control han-
dling' characteris•tics with tho pick-up located on the left side of the vertical fin
are satisfactar, at approach speeds but unacceptable at high speeds because of
a longitudinal stick shake existing at .95 Mach number and above.

The dynamic lateral-directional stability with the yaw damper working

properly is excellent, but is unsatisfactory with the yaw damper inoperative.
Directional control was adequate for normal flight operation; however, for
single engine operation or single engine afterburner operation rudder forces
are too high to maintain directional control without utilizing rudder trim.
Rudder forces are excessive for all taxiing, ground handling and flight maneu-
vering.

The maneuvering flight capabilities of the F-101A in the supersonic speed

range up to altitudes of 45,000 feet are excellent. Maneuvering flight capabili-
ties in the subsonic range are less than those of the F-100. Maneuvering flight
is seriously affected at all altitudes in the subsonic speed range by engine com-
pressor stalls under positive loads of 2.5 to 4 g. This deficiency reduces tactical

effectiveness of the airtraft as an air superiority fighter. This problem also exists
during supersonic maneuvering at altitudes above 35,000 feet under 3 to 4 g
loads. To successfully maneuver above 50,000 feet the F-lO1A will have to
maintain supersonic flight.

Engine performance is considered unsatisfactory because of the psreviously
mentioned engine compressor stalls, failure of the afterburner nozzles to remain
closed durinf, normal non-afterburning operation, erratic bleed valve operation
and inability to relight the afterburner at 45,000 feet.

The F-101A can be developed into a good multi-purpose fighter by cor-
recting the lateral control sensitivity, eliminating engine compressor stalls en-
countered in acceleratad flight maneuvers and improving the high altitude

performance.,
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RECOMMENDATIONS
The following items make the F- WO I A uircraft uns-itifacterf for serv-

ice use. It is recommended that a study be made and action
taken to:

Increase the altitude capabilities of the aircraft.

Improve the lateral control by decreasing the lateral control uensitivity

throughout the speed range.

Eliminate the engine compressor stalls encountered under accelerated

flight maneuvers.

It is recommended that the following improvements and changes be

incorporated in production aircraft as soon as possible:

The erratic engine bleed valve operation be improved.

The afterburner nozzles be redesigned to insurm proper closing and to

prevent them from drifting open while in R•gio'f

ThA afterburner blowouts encountered above 50,000 feet and during

accelerated flight conditions be eliminated.

The rudder forces be decreaced at least 50% for both ground and air

operations.

Throttle quadrant:

The throttle handgrips be reduced in size.

The spring in the speed brake opening switch be eliminated

and the switch be relocated to coniform with natural thumb

operation.

A push-type microphone button be installed on the throttle to
be utilized in conjunction with a two-pesition antennae selector

switch located elsewhere in the cockpit.

A minimum detent or latch be installed on the throttle quadrant

for afterburner operation.

The throttle friction lever be relocated outboard of the left

throttle.

The nose wheel steering "engage" button be moved to the

stick grip.

A more practical control for the take-off "AUX" position be
incorporated. (A single push-type button that would engage

both take-off locks would be sufficient.)
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The nose wheel centering characteristics be improved.

The canopy electrical actuation be redesigned to enable the pilct to

The consoles be elevated approximately three inches and tifted inward
an additlonwl five degrees.

The hydranlic pressure indicating system be modified to indicated fail-

ure of individual hydraulic pumps.

The stabilator, rudder ard Wzileron trim lights be incorporated int-k, a

single trim light.

The speed brake "open" warning light be relocated to the forward

panel so that it is in line with the pilot's normal line of vision.

The noise level of the landing gear warning buzzer be reduced by

approximately one-third.

The emergency wheel brake control be relocated to the left side of the

panel.

To provide for quick and accurate determination of trim conditions,
consideration should be given to interchanging the position of the

needle and ball Instrument with the rate of climb instrument.

The cockpit pressurization he developed to provide satisfactory service

when utilizing normal pressure differential (5 psi).

Yaw dampers be installed on all production aircraft.

The overshoot in the lateral trim be eliminated.

The longitudinal trim rate be increased approximately 25%.

The clanking in the nose wheel well during taxi operations be elim-
inated.

For night operations:

The distribution of the forward panel lighting be improved.

SThe objectionable canopy glare and reflections be eliminated.

The :kiding lights be readjusted downward.

The provisions for emergency landing flap extension be removed.

A yaw string be installed on all production aircraft.

._ Anti-icing provisions be installed on the inlet ducts of the airframe.

A support be incorporated in the seat cushion for the pilot's parachute.! _



It is recommended Mhai a study be initinted to determine means of:

Improving the enqine inlet ducting to eliminate engine compressor stalls.

Improving the reliability of the rate gyro in the yaw dumper.

Eliminating the noxious fumes which are present from time to time,

especially shortly after coming out of aftorburning.

Eliminating or reducing the aggravating airframe buffet that occurs at

lapproximately .90 indicated Mach number under unaccelerated flight

conditions.

Decreasing the wide buffet boundary encowntered in the landing con-

figuration prior to stall.

Eliminating the rudder "kick" at 285 knots IAS caused by the change

over in the rudder force feel system.

Improving and proloilgia.g tire life.

I
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C,

n introduction

This section briefly summaries dic ,.cthods Of da9ta reduction used in ana-
lyzing the test data.

a references

The following publications vwill be referenced in the discussion on data
analysis:
1. "Flight Test Engineering Manual," AF Technical Report No. 6273.
2. Pressure Altitude Method of .'light Test Data Reduction," AMC Memoran-

dum Report No. TSFTE-2060.
3. "A Method of Determining Delta Rate-of-Climb for Turbo-jet Powered Air.

craft," AMC Memorandum Report No. MCRFT-2157.
4. "Standardization of Take-off Performance Measurements," AFFTC Technical

Note R-12.
5. "Specification No. A-1665, J57-P-13 Turbo-jet Engine," Pratt and Whitney Air-

craft, dated 15 October, 1952.
6. Preliminary Operating Instructions XJ57-p-13 and YJ57-P-i3 Engines, dated

1 January 1954 revised 1 March 1955.
7. "Memo. No. EAFB-365," McDonnell Aircraft Corporation, dated 25 March,

1955.
8. "Model F-101A Summary of Estimmted Aerodynamic Data, MAC Report No.

3683," McDonnell Aircraft Corpoiaion, dated 16 September 1954.

a data analysis methods

Take-offs: Take-off data wa" obtained for maximum power by use of the
AFFTC photogrid facility. Test ground and air distances and speed were obtained
from time history plots. This data was then reduced to standard day, sea level,
no-wind conditions by methods outlined in references No. 1 and 4. T'he standard
day thrust value of 11,920 pounds per engine was used for brake release. This value
was arrived at as the thrust that would be obtained with the engine trimmed to the
tail pipe exhaust gas pressure (P1,) that would fall in the center of the trim toler-
ance (:-0.5"Hg) on trim curves from reference No. 6 and 7, and for an average
over-shoot conditiot' of 1.5"1Hg. The thrust figures were determined from thrust
calibrations of the tail pipe pressure probes made on the AFFTC Universal Thrust
Stand. Thrust calibrations are presented in Figures 21 through 26, Appendix 1.

Climb: All climb data was reduced to the rate of climb that would have been
obtained under standard NACA day atmospheric conditions using maximum or
military power as the case may be, for climb speeds used during the test program.

The methods used for data reduction are outlined in References No. 1 and 3. Thrust
data for these corrections was obtained from Reference No. 5. The derivation of
the method of correction is outlined in Reference No. 3. A plot of F,/13,2 vs.

"/oN2/VT. was made from reference No. 5, where 100i/oN., was equal to 9975
rpm. This plot was worked up in terms of V/oN.2 rpm because each engine delivers
rated thrust at a different rpm (N.-,). It was assumed then that each engine would
deliver roughly the same thrust at the same value of 0ioN, rpm. Since the fuel
control unit of the J57-P-i3G engine maintains a predetermined engine rpm (N 2 )
with respect to compressor inlet temperature it was necessary to de-ermine this
schedule. The data appears in the form of a rpm-bias curve in Figures 15, 16, and 117, Appendix I. Data from military and maximum puwer climbs and level flight" jI
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do not form a single curve because of a temperature lag that results from high rates
of climb. The rate of climb for military power climbs was corrected to the rpm
that would have been obtained on a standard day at the test day Mach numbers.
The rpm-inlet temperature schedule for military power climbs was determined
from Figure 16, Appendix I. Standard day'/oN2 rpm are presented in Figure 2.
One hundred percent rpm is that rpm obtained with the engine trimmed to the
tail pipt; exhaust gas pressure (P,7 ) that would give rated thrust at sea level and a
compressor inlet temperature of 15"C.

Thrust correction for maximum power climbs were also determined from
reference No. 5. However, bec.ause there were no afterburning estimated curves
of thrust versus true spee-I f.r paranmrtnrs of engine rpm available, thrust correc-
tions were made by refernace to die curves of Estimated Effect of Ambient Tem-
perature on Thrust by use of the following relationship:

"=[ F,"F-- (, ,at'9' F/ F,, at'9 F) F -FNt . )]

where:

F,,1 - - - =/o net thrust at test day temperature

F,, at 59' F

F,, = -1/o net thrust at standard day temperature

F, at 59o F

F,,, = standard day net thrust at test day Mach number, lb

Ft = test day net thrust at test day Mach number, lb

AF,, - net thrust on a standard day minus net thrust on a test day, lb

Standard weights and standard rates of climb were then determined from stand-
ard day fuel flow, times to climb at test weight and the weight correction equa-
tion presented in Reference No. 1.

Standard day exhaust gas temperatures were determined from a wo-king plot of:

Tt~t / 9t2% vs. N-t / -tf t

by entering the plot at the actual test point and moving parallel to the curve to

the values of standard day corrected rpm, N_, /JI#7and reading the values for

standard day corrected exhaust gas temperature, T4. / ot2,

Standaid d& y exhaust gas temperature is then:

Tt 7, ( Tt 7 , / ot ) X 0%

:39



Corrections to fuel flow wore made in a similar manner from working plots of:

W~'1, VS !"i2, s. / ~

where:

N.. = rotational speed of high pressure rotor, rpm

T, -= exhaust gas temperiture, 'K

Wf- engine fuel flow, lb/hr

0T., 1T,,/Ts,1 inlet temperature ratio

8t. Pt.,/P ,j.inlet pressure ratio

T =Temperature, 'K

P =Pressure, "Hig

The subscripts t and s refer to test and standard conditions. The subscript t2 refers
to total engine inlet conditions.

Maximum Speeds: A correcdion factor of .01 Mach number change for a 1 C
change in ambient air temperature was applied to test day supersonic Mach num-
bers to obtain standard day Mach numbers attainable. This correction factor was
derived from experience with othic supersonic aircraft. The limited flight time
for the Phase II test program prevented gathering enough supersonic data to deter-
mine a more exact correction that could be applicd to thc F 1OlA. It is believed
that this correction may be a little too low. Weight corrections were made with
the aid of estimated data from Reference No. 8. To determine maximum or mili-
tary rated rpm for standard day conditions it was necessary to estimate the maxi-
mum attainable Mach number under standard day conditions which in turn would
determine the standard day compressor inlet temperatures. The standard day max-
imum and military rpm could then be determined from the level flight rpm-bias
curve. The actual test data was used in going from test day rpm-temperature to
standard day rpm-temperature.

Cruise Data: All level flight data was obtained in stabilized level flight and
by flying at a constant weight/pressure ratio (W/8,) to minimize weight correc-
tions. The methods of data reduction are outlined in Reference No. 1. Weight
corrections, for the most part, were small and were made by applying the correc-
tion factor: AN/V/O,/AW/8, as outlined in Reference No. 1. Fuel consumption
data was corrected to the fuel consumption that would be realized under standard
day conditions and standard W/8,, assuming a constant Mach number from test
to standard day.

Landings: Performance landings to determine the distance required to clear
a fifty-foot obstacle and come to a stop were recorded on the AFFTC photogrid.
The two landings performed were not brought to a complete stop and it was
necessary to make a time history plot of velocity from the time history plots of
test ground and air distance to determine the airplane's deceleration along its
ground roll. Test day data was corrected to standard NACA atmosphere, sea level,
no wind conditions by equations presented in Reference No. 1.

Airsppied and Aitimeter Calibration: The test nose boom airspeed system and
the ship's airspeed system were calibrated in the clean and landing configurations
by pacer aircraft up to the maximum speeds attainable by the pacer and through
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the "jump" region by accelerating and decelerating past the pacer. This latter
method was carried out by the F-i01A flying on a contrail formed by the pacer
flying at a constant airspeed and constant altitude. A plot of AP/qh. VS M1, was
made from tu n "lnu , cu.. d corrcla.cd with -!,-- pacer cla..----to ot e n the dash
line shown in Figure 18, Appendix I.

Temperature Probe Calibration: The variatiop of indicated free air temper.
atute with airspeed was found from the pacer calibration. The temperature probe

recovery factor, K, evaluated from the test data, was found to be approximately
.94. The expression for determining the probe recovery factor is:

K=(2T -- ) 5/M2
T.

The ambient air temperatures used for climb data reduction were determined
from radiosonde data furnished by the Edwards Air lorce Base Weather Station.
This data is presented in Appendix IIl. Indicated free air temperatures recorded
during the check climbs showed a temperature lag that varied with the rate of
climb and climb speed. Indicated free air remperatires rer--irded during stabilized
level flight were in agreement with radiosonde data. Compressor inlet tempera-
tures were calculated from ambient air temperatures for a temperature recovery
factor of K equal to 1.0

Static Thrust Calibration: Static thrust calibrations were made on each
• engine operating alone in afterburning and non-afterburning and with both

engines operating together in non-afterburning. The methods of data reduction
are outlined in Reference No. 1. Static thrust calibrations are presented in Fig-
ures 21 through 24, Appendix I. The exhaust nozzle pressure probes (Pt&) con-
sisted of four probes manifolded together. The pressure readings were recorded
on a single sensitive manifold pressure gage. The probe calibration data is
presented in Figures 25 and 26 of this Appendix.
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stability and control plots

In the plots marked with an asterisk, the aircraft had the total pres-

sure sensing feel system pick-up located on the leading edge of the

vertical stabilizer. In all other plots, the aircraft had the total pressure

sensing feel system pick-up located on the left side of the vertical

stabilizer.
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Figure No. .34

F-101A, USAF No. 53-Z419
Take-Off Configuration

TRIM CONDITIONS

Alt. 21 0 -feet Weight h0B0 lb

S20- CG pos. 3022_-2_oMAC Stabilizer pos. 0 deg nose -,,p

S lo-

0 e - O --mpe Gear Off i-*--Main Gear Off

"II

I

I!I

o v

} ,• 20 -4

STake -OfseCondsuato

TRIMP CONDITION

o|

r 10

201 -

Time -secondsI APPENDIX I
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Figure No. 35
TAKE-OFF TIME HiiSTORY
F-101A,, US~AF No. 53-Z4919

Take-Off Configuration

TRIM CONDITIONS

Alt. 2-50 feet Weight 4l.,60 Ib

20. CG poe. i9,7 ./oMAC Stabilizer pos. 0 deg nose up

l0- -Nose 32ear Off

10-
oao

"0

4

0

ov

1 -

01504 -

Time -Seconds

"PENDIX I
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FigureNo. _3

Fiur Nk Of onfiu36io

TRIM CONDITIONS
Alt. 214~o feet Weight 4o401o4 lb

20 CG pos. 3_0.6 0 /oMAC Stabilizer porn._ ~~ oe up

0-

.~-10] Nose Uear Off -*--Matin Gear Off'

.0 10I

uu 40
00~

04

0

o1 j
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Figure No. 37
LANDING TIME HISTORY*
F-0i-A, USAF No.53-Z419

Landing Configuration

TRIM CONDITIONS

Alt. 2180 feet Weight 30 140 lb
CG pos, 33.6 '-i MoAC Stabilizer pon._.0 L deg. iso up

,U 10-

0-

I A

Ma10 Main Gear Down --- Notie Gear Down

A -10.

a0-~ SJi*

040

0 2-1

i4o

:• ' z 3 4 $ 6I'

Time seod
APPENDIX I

82
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Figure No. 38
LANDING TIME HL9TORY*
F-101A, USAF No. 53-2419

L a nding Configuration

TRIM CONDITIONS
Alt. 2270 feet Weight 31,455 ib

0G pos. 32.9 -/oMAC Stabiliie pos. 2.0 deg. nose up

S10

0-

-10.1 --cz-Main Gear Dov WNose Gear Down

k 10
10]

r4 201

l'Time -seconds
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Figure No. 44

DYNAMIC LONGITUDINAL STABILITY

F-101A, USAF No.53-2419
Cruise Confi'uration
TRIM CONDUIT IONS

CAS____________kts QIU p .

Alt. 38.400 ft Weight 32, I43,0 lb

Avg. N _ 0-pni Stabilizer" e . U

3-ach io. .C77 Controls Free

0

r 2-

1. 4) bO

5

Si0- -

0-4U 101

~20-

10-4

P4)1
0 0S10
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II

i 10
o

S3G

0 2 3 57 9 1,0

Time - seconds
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Figure No. 45

DYNAMIC LONGITUDINAL STABILITY

F-101A, USAF No.53-Z419
Cruise Configuration
TRIM CONDITIONS

CAS 278.5 kts CG pos. T3.5 . /oMAC
Alt. ft Weight_3e,430 lb

Avg. NZ 80 .... rypm Stabilizer_ 'i Dea. Nose Up
Ilach Nuo. .877 Controls net,
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1I4 t*

10
zS U
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* 5

0 10
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1 t0 0(

0 0

90

o4

®30

90



Figure No. 46

DYNAMIC LONGITUDINAL STABILITY

F-1OIA, USAF No. 53-2419
Cruise Configuration
TRIM CONDITIONS

GAS p7r,5 a.,.. 3-*5......
Alt. 38,4oo ft Weight 32,430 lb

Avg. N 2  8••0 rpm Stabilizer .3 DE. NOSE UP
fach INo. .877 Note: Pilot attempted to damp the induced

S3- oscillation as quickly as possible.
o
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Figure No. 47

DYNAMIC LONGITUDINAL STABILIT i

F-101A, USAF No.53-2419
Conmbat Configuration
"TI..IM CONDITIONS

CAS 511 kts CG pos. _2_ _/_oMAC

Alt. 14.27o ft Weight ;5.8_560_ _ _ lb

Avg. N2  9ý80 -_rpm Stabilizer 1.i D•. Nose Down
Mach No. .973 Controls Free

K3

.4 0.1

40

i = I0

e.u

5 .

ioi

10I

10"
34.

~A4 0

3 0

10~ sci ~ ~ 1

APPENDIX I
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Figure No. 48

DYNAMIC LONGITUDINAL STABILITY

F-101A, USAF No, 53-Z419Combat Configuration
TRIM CONDITIONS

CAS 511. Me CC Poo. 2.a6 0 /OMACAlt,. .•-•_ ft Weigh',.. 3,5,8o.
Wotgbt 3,&')0 lb

Avg. N 9380 rpm StabiUzer 1.1 Deg. Noce Dovn
14ach No. .973 Controls Free

0

4 0

0-

41

• zo

10
20

S30

~ 47 9' 1bI
Time - sconda
APPENDIX I
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Figure No. 49

IDYNAMIC LONGITUDINAL STABILITY

F-101A, USAF No. 53-2419
Combat Confi uration

TRIM CONaITIONS

;AS 511 kts CG pos. 36MAC

Alt. 3I..270 ft Weight 35.6 lb

Avg. N2 .m Stabilizer '1 Dea. Nose Dan
bach No,, .973

34 Note: Pilot attempted to damp the induced
oscillation as quickly as possible.

o Iu __ _ _ _ _ _ __ _ _ _ _ _ _
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40-
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f'igure No. 50

DYNAMIC LONGITUDINAL STABILITY

F-lOlA, USAF No.53-2419
Combat ConfigurationTRIM CONDIT IONqS

CAS ,511 xta Cc Paoso. 32,6 o/0MAC
Ali'. 14.270. ft Weight __35.860 lb

Avg. N2 938 rpm Stabilizer 1i1 Deje. Nose pM
,Mach No. .973

0 oscillation as quickly as possible.

2

01

10

l oo

'4 40

".• 30

AkEN 10

10

3 0!

400

0 4 5 A 7 8 9 10

Time -secondsI
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Figure No. 51

DYNAMIC LONGITUDINAL STABILITY

F-101A, USAF No.53-2419
Cruise Configuration
TRIM CONDITIONS

CAS 14" kts CG poO. 33.4 Y/-MAC
Alt. 10,940 ft Weight 31.870 lb,
Avr. N Stabilizer 1.. Dn.. NEOSE tWNX

3 Mach No. C14TROLS FM

1 0

,o

!1..1

0 0

S 201
S 10-

00

40,

®30

Time - seconds
APPENDIX I



Figure No. 5z

DYNAMIC LONGITUDINAL STABILITY

F-10A, USAF No.53-2419
Cruise Configuration
TRIM CONDITIONS

CAS 444 kts CG poll. 33.4 "/-MAG

Alt. 0 ft Weight 31,870 lb

Avg. N , 8670 Stabilizer 1.1 DMG. NOSE DOWN
ilach No, .• CONTROLS MR."

H 2-

°'I

00z
10

U 10

5."0 10
0

10

Time - seconds
APPENDIX I
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Figure No. 53

DYNAMIC LONGITUDINAL STABILITY

F-101A. USAF No.53- 2 4 19
Cruise Configuration
TRIM CONDITIONS

CAS 444 kts Cci pOs. 3 
0,)MAC

Alt. _19494 ft Weight 1 lb

Avg. N 2  8670 rpm Stabilizer 1.1. DEG. NOSE DOWN

3 ach No. 806 Note- Pilot attempted to damp the indaced

o 3- uscillation as quickly as pussible,

Zu

U b lO

S• lo-

bo
4., lO

d)5

O 10

,p4 w

'-4 4
-4 30

U

3

0 1 2 3 4: El8 1

Time - seconds

APPENDIX I
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Figure No. 54I

DYNAMIC LONGITUDINAL STABILITY

F-101A, USAF No.53-2419
Cruise Configuration
TRIM CONDITIONS

CAS 444 kts CG po s. 33.4 fv...

ALt. iO.940 ft Weight 31,870 lb

Avg. N2 8670 pm Stabilizer 1.1 DEG. No=, T.OWN
M-ach -o. .8o6I 3 Note: Pilot attempted to damp the inducedI ! oscillation as quickly as powsible.
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4 0

01104
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20
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Figure No. 55

DYNAMIC LONGITUDINAL STABILITY *
Cruise Configuration

F-101A, USAF No.53-2419

TRIM CONDITIONS

GAS 1•1kts CG pos.. •, A/OMAc
Alt. 14,750 ft Weight 34 900 lb

Avg. N, 8740 ,prn Stabilizer 1.0 Deg.u
Mach I4o. .8055 Controls Free

3-

l0

10

50 V 0

4)4

~4 0

S10

:3 30
t 4 0o

Tim seod
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Figure No. 56

DYNAMIC LONGITUDINAL STABILITY*

F-101A, USAF No.53-2419
Cruise Configuration
TRIM CONDITIONS

CAB , kts CG pos. 31.6 /oMAC

Alt. 14, 79Q ft Weight 314.900 lb

Avg. N 2 8740 rpm Stabilizer 1.0 Deg. Ae pown
Mach No. .8055 Controls Free

a

04 0

S 0-

2o

H 10

1 • 40

S30

U

'444 0-

~10

20
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40

4

Time -seconds
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Figure No. 57

DYNAMIC LONGITUDINAL STABILITY*

F-101A, USAF No. 53-2419
Cruise Configuration
TRIM CONDITIONS

CAS 414.5 kts CG pos. ,31.6 °/oMAC
Alt. 14,750 ft Weight 34,90o0 lb

Avg. N 2 8&0 rpm Stabilizer 1.0 Dezo Ne Down
Mach No. .8055

34 Note: Pilot attempted to damp the induced

0) oscillation as quickly as possible.
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Figure No. 58

DYNAMIC LONGITUDINAL STABILITY*

IF-101A, USAF Nlo.531-241-9
Cruise Con-figuration
TRIM CONDITIONS

CAS kts CG posn. '6 /oMAC

Alt. I L f5 t Wei-ght___ 14,9 l l

Avg. N, 7~ rp Stabilizer 1. o pleg, mm ~w
MIach No. .8055

3-Note: Pilot attempnte d to damp the ind'.iced
oscillation as quickly as possible.
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Figure No. 59

DYNAMIC LONGITUDINAL STABILITY
F-l0lA, USAF No.53-Z419I Power Approach Gonfig.uration

TRIM CONDITIONS
0/CAS 193.5 kta CG PO S. ___________ IoMAC

Alt. 1.2,850 ft Weight~ 32,120 lb

AgNZ 9314o rpm. Stabilizer 1.5 Deg. Nose Dvnm

Controls Free
03-

U

0tJ 1

5

0-

n~0

104

~4 0

101

U

003
a40

4..41C 1' 2 3 4 71 8 91 10

Time -seconds
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Figure No. 60

DYNAMIC LONGITUDINAL STABILITY

iF-101A, USAF No. 53-2419
Power Approach Configuration

TRIM CONDITIONS

CAS 193.5 kts CG poo. 32.1 %/ MAC

Alt. 12,850 ft Weight 32,120 lb

Avg. N,,. 9•.4O rpm Stabilizer 1.5 Dleg. Nose Down

Controls Free

0 
3

Z u 1 Lto 7

0 V
U

S10

bo

0 0 1 3 4 1 0 9 10

STime - secondsI
0APPENDIX II
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Figure No. 61

DYNAMIC LONGITUDINAL STABILITY

F-101A, USAF No.53-2419Power Approach Configuration

TRIM CONDITIONS

CAS9 kts CG pos j -AC

Alt. _____ft Weight- 3_.___ Ib

Avg. N2  9140 rpm Stabilizer _1.5 Deg. Nose Down

3- Note: Pilot attempted to damp the induced
2 -oscillation as quickly as possible.

"0 0-
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.4 o4
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*0 0-
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20I

=30

0 1 2 3 4 5 7 8 9 10
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Figure No. 6Z

DYNAMIC LONGITUDINAL STABILITY

F-l01A, USAF No. 53-%419
Power Approach ConfigurationTRIM CON)TTIONS

CAS 19.kts CG pos. _ _ _.1 °_/oMAC
Alt. 12,850 ft Weight4 3220 lb

Avg. N2  934 rpm Stabilizer 1i5 Deg. Nose Dovn

3- Note: Pilot attempted to damp the induced0 1oscillation as quickly as possible.
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Figure No. 63DYNAMVIC LONGITUDINAL STABILITY*

F-101A, USAF No.53-Z419
Power Approach Configuration

TRIM CO.-TTTONS

CAS 199.5 kts CG po e. 32.2 °/o ,AC
Alt. 163o00 ft WeighL k lb

Avg. N. 8975 rpm Stabilizer 0.9 Deg. Nose Down

3.4 Controls Prep
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Figure No. 64

DYNAMIC LONGITUDINAL STABILITY

F-101A, USAF No. 53-2419
Power Approach Configr-ation

TRIM CONDITI2 'Jo

CAS .92.5 kts CG poe. .2 Ao MAC

Alt. 16,000 ft Weight 33,870 lb

Avg. NZ 8975 rpm Stabilizer 0.9 Deg. Nose Domn

0 34 Controls Free

ok t

oo

•°•= 10-

5

0•A'

01

0 3104~

U

40 1 3 4 9 10o

Time - secondsI
APPENDIX I
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Figure No. 65

DYNAIJdC LONGITUDINAL STABILITY*

F.-101A, USAF No. 53-2419
Power Approach ConfigurationTRIM• CODT[N

CAS 192.5 kts CG pos. 32.2 °/oMAC

Alt. 16,000 ft Weight 33,870 lb

Avg. NZ N §f5 r pm Stabilizer 0.9 Deg. Nose Doam

3-, Note: Pilot attempted to damp the induced1 • oscillation as quickly as possible.
2-iN be
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Zu - _____Time_-__seconds

5.

5,

0

104~

W. 0 I

Time -seconds

APPENDIX I

110



W-mil~ IT =

-11 M

LI ij~j \ Ii i T+ Fs IF4 1~t' *

T-T



AP

Oil 14,

IN 'M T"_F_ý44 Vitt' mi 'Tr ýw

1, 12, 
1ýýA

:11:1. MIF iv,

W-11

fil U

mg

i4off
L I f,

IF

LWA
41.

Ifl1ir,

up 1 t! 11111 T1,

4. 7ý4i -J::!
+,T

41 fi

f LtH

01 4t

t44

R

------ ........
WR W.,

41,m m

tT 14

7 H

-FRE9 TM T Zqj

T 4

®R VIE
44

4T HE
rv

NOR: ITTT I=
ro it

112



-. 7
I' IM',4" I~ , L -A-

4NjjV~~I.*~~~i2 ~Fj

141

L:t  It

H 
~ 'YV - 1. " " P



IL*

'II
Ji.i

17 .- , 7-

It' 1 T.,

41 .1



T-T
Rý4 73I I i.ti;: + -+t -I ýIil f A

tR fia
H. N,

111441, MET...;:V1. MORT-4---..
r! ifT

21

211
lilt

fill 
44t U, ý

114i 1
i:, 1. J, J, ... ....

lit
... .... .... pLp

tww.

. .... .... ..
!:; ;!-.; pi :k::

1 1! lid
didd F! Eli

;ill lit, I
flit j ik 24

9 A

iT
'H i ..... .... ..

;fP
jA

d; if
It !!i It,

it 
14. 1;

T.LT

I 1 41,

t i Sit I jz

1 t 11 1 it U IF 171 wl:
ITT'! P HI 1-I, i 1; 4 1 ý,.t .......ýa. :;L

Ilia d.

%:
Tij

P-ý .. ....

a I.*

rq. A I 77i

A

Z61

7:'t :Z LS1
A:- -7 87 -1 J,

.- 7:

HFZ -

_71

1115



4--T;

TII



ITI

!I IT~p 1,4 r4 t

4Prd itt lit-

114c ýtI ý .

VI
t FjI

t~l 7I
H t



~;7;j 47_ t~1 7

t7r

1L1

II

118m



I-TT

T J:

4 .. .. ...

tT; .. ...2 T

FII

771.

-- -- I lK~it
:lt

- 4I

-~~4' j !i'I.__

v-f .77

71V

ýA.1



It

Figure No, 75
TIME HISTORY OF AN ABRU-PT PULL-UP*

F-101A, USAF No.S3-2419
Configuration CRUISE

TRIM CONDITIONS

CAS j,)_, kto CG p0o '33.3 _/°MAC

Alt. 16.6B0 ft Weight 32,010 lb

tj NZ __ 80 rpm Stab. Pos. 1.50 Nose Do'wn

15 s Mach No. .964

bo 1:
S 5-

.0 0

240-
0 tot

0

:1. 40

S604

U

14 20I

.14.. A

APPENDIX"
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0II

5!

1300

480o __ ___

.~~~460.

' t 440-

0 ~ i3' -4' io i 12'
Time -seconds
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Figure No. 76

TIME HISTORY OF AN ABRUPT PULL-UP

F-101A, USAF No. 53..2419
Configuration Combat

TRIM CONDITIONS

CAS 41 kts GG poa. -j..

Alt. 33,'&o10 -ft Weight _____0 lb

1 NZ 9260 rpm Stab. Pos. 116o 0Nose Down

15 Mach No. i.117

44 0b 0

o 0rz

v10
S 0o

*~40-
k 04

0.00gq -.0,A ag 0 - ;

I'
.,dU

4n-r

Time - Uo§0nla5

APPENDIX 
I
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Figure No. 77

TIME HISTORY OF SPt"-AAKE OPENING
F-101A, USAF No. 53-2419
Configuration CRUISE

TRIM CONDITIONS

CAS •Z• knots cG -1 °/oMAC
Alti T hde ,7- ee t Weight-36 9 __lb
Avg. Nz 2 'RPM Stab. Pos. p.0 deg. A.N.D.
QIach h4o. .06

U U10
•! 10 P -- Pitch Angle

7, Stabilator PosiLtion

S4 Q60

M 3Z 54 z 51_ _ _ _ _ _0

34 5 Sic Force

Time - seconds

APPENDIX I
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Figure No. 78
TIME HISTORY OF SP=5-MAKE MX)SING

F-1OIA, USAF No. 53-2419
Configuration CRUISE

TRIM CONDITIONS
CAS__ knots CO "4._ °/oMACAlitde -let weight lb 7,

Avg. N. _PM Stab. P0 q(,o'70Q deg.Aq,N.D*

Mach No. .876
Z~ 10

'4 5 ~ ' -Pitch Angle

51 0'5- 0 TI 4 ml

~Ze 5'

Z IO Stick Force

• SedBrake Pos1A::lo

23

"*• 39O-I

0*0I

:j miu -Tailaeo Positiond
APENn I

6o2



Figure No. 79
TIME HISTORY OF SPEE-D+•LAKZ OPZNING

F-101A, USAF No. 53-44j9
Configurationi CR 31SE,7,.

TRIM CONDITIONS0 0
CAS 291 knots CC O o Y/MACAltitueI eer welsm, tk_1k I

Avg. N, Ano RPM Stab. Pag, o• ... dog.,
RIO. Mach No. 863

-i101

051 O,-

1_-An19e. O0f Pitch

1~ 0 stick Force

Stabilator Position
. 6,0 _speed Brake Position

35

ii i i

26 1' 3 L a a U - , O

Time W eOMB0l
A1P24WZX I

124 !
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Figure No. 80

TIME HISTORY OF SPEED BRA)E CLOSING
F-101A, USAF No. 53-Z419
Coal-iguration CRUISE

TRIM COM-T1M M.A
CAS, knots CG I _ /1_AG

Atit•ud .0 eet We T 340_ b •

Avg. N. 0-pM Stab. PiFT 0 deg,

Mach No. .863 Rate Of Pitch

Z 5
z

0 0 0

lo4 0

OýZ 15 z j2Angz Of Ptch to

StibckltOr Posir

z 60• /S -peed Brek•e position

0 0-Noxmt Acceleration

0 o

Time -seconds

APPENDIX I
125I
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i Figure No. 81

TIME HISTORY OF SPEf-MAKE OPENING*
Fý101A, USAF No. 53-2419
C,.•nfiguratinn Combat

TRIM CONDITIONS
CAS 401 knots CQ -336 0/oMACAltitude41 9jq feet Weight' 32,140 " -Ib
Avg. N2 992g RPM Stab. Pos..L deg. A.N.U.

1Mach No. 1.286

Ut i Angle Of Pitch

0I

4Ji4

.4• , .I1-.. ....

~ 5 •oo45 .... ._....-- ---.. . .-----.- - - -

-T im -ch n

2D RIO

Th Stc Force

5. Stabilator Position

O () 60" V--Speed Brake Position

2,0 N.4

g k-.Nermal Acceleration

43-

2390,

3-03 4~ ' 9 ro
Time -seconds

APPENDIX I
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Figure No 82

DYNAMIC LATERAL ST----LITY
F-101A. USAF No. 53-2419

Cruise Confi~urationTRIM CONDITIONS
CAS 433.5 knots CG 3h.5 °/oMAC
Altitude iI hh0 eet Weight 30,960 lb
Avg. N --- 7W M Rudder pos. 0 deg.
,ach No. .794 Aileron pos. 0 deg.

10 0 'taw Daer Off

No Sidesl p Instruentation Ava~ilable

U 1.4
U) 5 -

0
4H

S 5 45 A----Yaw Rate

S10

4) ~ 10Aileron oit

U0 Z 0/-Lateral 3t ek Foroe

k .- 2 A•• 0 • .'• " • •'"

S5 1!5 Note: Pilot attempted to damp the induced
~i0 oscillation as quickly as possible.'.0 4

5

S.. . oll Rate

o 0 -__-_ '

250

< 10 - .... Baxk Ang1e
50 Note: ..... o, attempted to -- ---------uced

0 1 t 3 4 5 6 7 8 9 i0

Time - secondsi
APPENDIX I
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Figure No. 83

DYNAMIC LATERAL S'f7VITY
F-101A, USAF NoS53-2419

CAS23 knots CG 33.7 0 /OMAC
A etitudeV 0;et Weight -3V10 lb
Avg0,NZ2 %0RPM Rudder pos. 0 -deg.

Maoh No. .836 Aileron pos. 0 deg.

101 Yaw Dexper Off

S/-Yav Rate
0 o e. ...

Sideslip Angle Indicates Zero 81deslir

5 .2-

~50.
0 ? 10 fR/ Aileron Position

. .- 5 •~• te oe

I0

0. ,, 01••• -• ,•
12S0'1ý L~aa Stick Potce

104
0 10

4., 10 I
1 0 0Ba Angle

Time - s~econds
APPENDIX 1
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Figure No. 84
DYNAMIC LATERAL ST-A-LITY

F-101A, USAF No. 53-2419
Cruise Confiauration

TRIM CONDITIONS
CAS 263.5 knots CG 33.7 °/°MAC
Altitude Feet Weigh32t130 lbAg.N_0RM Rudder Pos, 0 deg.

Mach No. .836 Aileron pos. 0 deg.

Taw D RuTer Off

4-i 1 Sidealip Angle Indicates Zero Sideslip

| Yaw Rate• 5-5-

50.
U 10k1 .-0
o Z51 5 . Lateral Stick Force

0-g 0 bo

25 00 a 5Ai---L/H Aleron Position
'.4o 10

u 50o

Szoo

0) U~

150 .10. '

50 so-Roil PAte

Time - secondsj

110I
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Figure No., 85
DYNAMIC LATERAL STAK-BILITY

F-101A, USA-F No. 53-2419
Cruise Confi~uration
TRIM CONDITIONS

CAS 263.5 knots CG T.7 °/oMAC
Altitu-eeet Wei gh- 30lb
Avgo N,2- , 2 l, Ruddei pos. 0 -deg.

Mach No. .836 Aileron pos. 0 deg.

.: 10 Taw Dmper On

>4 0 Sideslip Angle Tnatcates Z"ro Sideslip

. 10-

Q 50

4 Z5 • 5, -yLaw Ralte Foc

1040

0 Z5,
S0- o -

0 4 0

4, ~ 5SZ5 a -L/H Aileron Position

1300

15z 10.

JU

z0

u50 - Roll Rate
o •

T ime - seconds
APPENDIX I
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Figure No., 86
GS DYNAMIC LATERAL S'T:QB-LITY

SF-101A,' USAF Nn, 53- 2419
Cruise Configraio
TRIM CONDITONS

CAS 263.5 knots cG 33.7 /oMAC
Altitude 38 490fPat Wei t- 32,130 lb
Avg. N ' -7 P)M Rudder pos. 0 deg.

Mach i. .836 Aileron pos. 0 deg,
10ch No .3aw Dermper On

S10-

41

-yaw Rate

0 0

0 w Sideslip Angle Indicates Zero Sidesltp

.5

I01

. 50 1

u 150 - ,--R/H Aileron Position
?_Z5 - .

'o -,---- --------------

V 55 Lateral Stick Force

25 0

1010.

i 0
z

,• q .- -B ank An gle

10 -Roll Rate
o< o - ...

SZ10
o LO 0. I _____/_________

O 1 Z 3 4 5 7 8 9 10
Time seconds
APPENDIX I
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Figure No. 87
DYNAMIC LATERAL T-TXMLITY

F-101A, USAZ' No. 53-Z419
Cruise Confi urationTRI x.C TIoNs

GAS 417 knots W, 32.7 ,0A
Alti u e 12,730 eet Weight 38,570 lb
Avg..Nj'( .M Rudder pox. 1.0 deg. nose right
Mach No. ,73 Aileron pos. 0ideg.

2 10 Controls F~ree
Yav Damer On

5 • 5 No Sideslip Instrumentation Available

0- 0.

\-Yaw Rate
#., 5-

ý4 104

"• 0 *

50 10. ---R/H Aileron Position

o be0-a 0
i0

10IRateral Stick Force

Q 10

50 • ..4• o, . .

~15.

1500 z
100

10. 1
132 - sec

032



Figure No. 88
DYNAMIC LATERAL STIP-!LITY

F-10lA, USAF No. 53-Z419
Cruise Configuration
TRIM CONDIT IONS

CAS 417 knots C% 32.7 V/MAC
Altitude 12-. feet Weight 38 570 lb
Avg..N2 8-90 RM Rudder pos. 1,0 deg. nose right

ac N. •83 Aileron pos. 0 deg.

4 10M Controls Free
lav Damper On

S54 5. No Sideslip Angle Instrt.entation Available
>4

0- 0

04 S5 5 " Yav Rte

4: 104

50 -5
I 10 .

O. ~ P 0 • --• D;L/ Allbron Positiono Z5 o 5
$34 1 -25 0

" • 50 ---- Lateral Stick Force

• 50 150

:D10 -z

APPEDIX

50

.150' .
100

$420 -- Roll Rate

10.

owo

is)

Time s econds
APPENDIX I
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Figure No. 89
DYNAMIC LATERAL STKWLITY

F-101A, USAF No. 5352419
Cruise Confi uration
TRIM CONDTIONS

GAS 417 knot.s G APO. 7 °iMAC
Altitu-e-eP,,730 feet Weight 3b,570 lb
Avg..N- 8900 RPM Rudder poe. 1.0 deg. nose right

Mach No..783 Aileron pos. 0 deg.

,210'k Yaw Damper On

No Sideslip Angle Instrumentation Available
So

5 • 5]
U Yaw Rate

"' * Note: Pilot attempted to damp the induced
oscillation as quickly as possible.

Sl0

i 50 •i15
0• 10 ,.,---R/HI Aileron Position

5. W•l
o 25

P34 Noe io ttmtdt am h nue

g~ocllto as quickly____as__possible.__

k5 "-Lte .al.. Stisk Fo oe
50

0 4
'.P4

Y 05 5 -Latera St c Force

100

5015

00 ~ 010,

10 0

~150 ii:
zI



Figure No. 90
DYNAMIC LATERAL STIX-LITY

F-101A, USAF No. 53-2419
Cruise Configuration
TRIM CONDITIONS

CAS 417 knots CG 32.7 O/oMAC
Altitude 12,730 feet Wei-1-F57O lb
Avg. N,-•9U- M Rudder pos. 1.0 deg. nose right

Mach No. .783 Aileron poso. 0 deg.

410- Yaw Damper On

--Ya Rate

fr44 4)4
ca -4

04S 0 0 ') -"-
a No Sideslip Angle Instrumentation Available

44 5 .51

lo 10

; 50 -.. Lateral Stick Force

1 . 10 --- LIH Aileron PositionSo Z55

0 5 5o1Z4

50-1 5Note: Pilot attempted to damp the induced
oscillations as quickly aa possible.

z 1•I

00

04 0

V

.150 01

~zo

$4 Roll Rate
100

tTo -Bank Angle

AP D 0I

0 " 10 -

100

S150
0 1 Z 3 4 5 6 7 8 9 Is0

T ime - se(-onds
APPENDIX I
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Figure No. 91
DYNAMIC LATERAL STX--LITY

F-101A, USAF No. 53-Z419
Cruise Configuration

TRIM CONDTIONS
CAS 417 knots CG 32.7 o/oMAC
Altitude 12•730 feet Weight 38; 570 lb
Avg..N -2 .---0-M Rudderpos. 1.0 deg. nose right
Mach No. .783 Aileron pos. 0- -deg.

,• .10' Controls Free
Yaw DaMer Off

5 '4 5 aw Pate

0- 0.4o ~

5- 5 No Sideelip Angle Iistrumentation Available

---- Lateral Stick Force

50 ....- R/HAileron 'osttion
U'. o 10
0 Z 5 - 3 4 5

o 25

g~ £2.,.-..- -

• 501 •I

0 10 -

S~z

0.4 25 0 .
0 10

- ~ ~ 1 50J1

4z 1* 10 -Bank Angle~

u 50

0 10

-. 20 Roll Rate

S1010 1 2 3 4 , o 8 9 10

Time - seconds IAPPENDIX I
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Figure No.92
DYNAMIC LATERAL STMLITY

F-101A. USAF No. 53-Z4!9
Cruise Configuation
TRIM CO TISCAS IX7 knots CG 32.7 °MAC

Altitude 12 eft We -igM ',50 l
Avg. N , -- •M Ruddei-fos. 1fo-Odeg. nose ri6ht
Mach No'..783 Aileron Poe. 0 deg.

1 iO Controls Free

Yaw Damper Off

5- 5

yU Yav Rate
-.- 0" . . ,
o b No Sidsslip Angle Instnrentation Available

I 5.

4 50

4),
'.4 o• 10

O Z5 "+b
5 5

S0- , '

SI 5 /H Aileron Position
r~251 0

S41 ) 1 0 Lateral Stick Force

: 10z

• )U0 0
i00.

'10

100
S50
~4loU. Roll Rate

5 oo

5k U1  
0a

""4 I B "

Time - seconds
APPENDIX I
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Figure No . 93
DYNAMIC LATERAL S-A-WLITY

F-!01A, USAF No. 53-2419
Cbrnbat. ConfliuratignTRIM CONDITION

CAS 511 knots CG 32.6 °/oMAC
Altitude 14,IfW7(-et Weight 35,560 -Ib
Avg. N319-0--" M Rudder pos. 1.4 -deg. nose right
Mach No. .973 Aileron pos._, ýdeg. left wing up

S0 ] Controls Free
law Damper "'

~ 5 ~ 5 Yav Rate

4)0

be Sideslip Angle Indicates Zero Sideslip

5-

S104

#15- Lateral Stick Fore

• 10 "! - R'H Aileron Position

S' 1 8• 0 i0

SI0

ro 25 1 a).1 0

4I00g r---Bank Angle

4 5()

€•~ ~ "L -•RllR

•~ Z0

' 25 o':

P4

.10

4i!i

~J10.

0- 'u 0-- -

0 a 10-

1 5 0 0Roll RatkAge

101 . 1021

150 -~2 0 1 2 3 4 5 6 7 8 9 10

T ire -seccnds

APPENDIX 1

1!
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Figure No.94
DYNAMIC LATERAL 9TXWLITY

F-1_01A USAF No. 53-2419
(YoRmat SonfýýrationTRIM CNDITIONS

CAS 511 knots CG 32.6 0/oMAC
Altitude 14.20 teet Weight 3,860 b

AgNzM Rudderpo I.T deg. nose rightMach No..973 Aileron pos."-.35deg. left wing up

S1 0 Controls Free
Yaw Damper On

5-
Sq --- Yaw Rate

0 0 44 .0-

o- •Sideslip Angle Indicates Zero Sideslip

,50

S50 A15.
ol2. L/H Aileron Position

:10 .ji0 V Lateral Stick Force

50t

z

1001

"N20 /2-0 Bank Angle

,"-- -Roll Rate

S100, .

0 3 4 9 10

Time - seconds
APPENDIX I
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Figure No. 95
DYNAMIC LATERAL S"[y-LITY

F-101A, USAF No. 53-Z419

CAS 531 knots CG 32.6 Y"/oMAC
AltltuZý 2-7-0-i-_5- et We• gh 35.86c) l- b
Avg. N M Rudder pos. 1.4 deg. nose right

Aileron14o._.973de/.Hl ft Aing up

N Yav Dex~er on

55

50 • 5 • seillatiorns as quickly as possible,

>4 U F,
o

15 0

0 0.
Sdsi Angl Thiae Zero Sideslipgl

5- --

50. r Latere~ nd

a 5 -,--- ------ All Paie"

400

S~o 4

04

1540
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Figure No. 96
DYNAMIC LATERAL S7--M-7!LIrYF-101A, USAF No. 53-Z419

C~orbat Confiuration
TRIM CONDTIONS

CAS j 11 knots CG - 226 °/oM AC
Altituade 111.270 fe-et weligt- 353, 0 lb
Avg.NZ.3W0 _R M Rudder-pos. 1.4 deg. nose right

_9 Aileron pos. .5 deg. left wing up
S•n yaw Da,•er on

2Sideslip Angle Indicates Zero Sideslip

5 - 5 • - Y vRate

Note: Pilot attempted to damp the induced
oscillations as quickly as possible.

1 i /0 L/H Aileron Position

I ~ //

:5 4 Lateral Stick Force

S10

S~z
lOU

Sl 0 /-Roll Rate

1--Brek Angle
100

Time - seconds

APPENDIX i
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Figure No. 97

DYNAMIC LATERAL STA--B-ILITY
F-101A, USAF No. 53-2419

Combat Confi uration
TRIM CONDIT IONS

CAS 511 knots CG 32.6 °/oMAC
Altitude14_-,M7eet Weight 35,W ___l-- b
Avg. Rudder pu. . deg. nose right

I4ach No. .973 Aiieron pos. .5 deg. left wing up

d 10-4 Controls Free15Yaw Danper Off

1) .- 5 /---Yaw Rate

'~r-.. 0 -4-

00 SideslIp Angle Indicates ?zro Sideslip

• 50

-- Lateral Stick Force
o Z5

0 CI
05 0

5 10] R/H Aileron Position

0.4 I

5015

() U
00

*15 M 10

z

LOD ~ z-Bank Angle"10 /
I0•0

(4-- G '_.3 -

4 )
0o0 \ -- Roll Ratp

4) 20
C 10

0 3 4 5 6 7 8 7

Time - seconds
APPENDIX I
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Figure No, 98
DYNAMIC LATERAL "IXMLITY

F-101A, ]SAF No. 53-2419
YTna ýRI.M COND_ IbIN,'P

CAS gil knots CG 32.6 _ /oMAC
Altitude 14,270 feet We ig 0Avg.N.N -3 m Rudder-pos. 1.4 deg. nose right
Mach N~o. .973 Aileron po . . e .leftwing up

. 101 Controls Free
Yaw Damper Oftf

5 - 5 1-Yaw Rate

U 4

S0- 0
Wj Stdeslip Angle Indicates Zero SMdeslip

5 . 5.

50 - 15' L/H Alleron Position
u 10

o 25
0w

o 2. 0

1.4 1 5*-5 25,
4) 10 .- Lateral Stick Force

-4
50 15

o10

151) 10
kz

100
;Z0 ,--Roll Rate

Q 50

14 10 -- Benk Angle
.-., 120

100

~0 100

Time - aeconds
APPENDIX I I



Figure No. 99
DYNAMIC LATERAL 9XMLITY

i'-.iiA, USAt" No. 53-2419
Power Approach ConfigurationTR IMv CONDITIONS

CAS 193 knots CG 3.4 °MAC
Altitude12,660 fee.t Weight' 31 750 -lb

Avg ..N 2 TjtýPM Rudder po& eg.
Aileron poe. oQ deg.

S10. Controls Free
10 Taw Damer On

5- 5. /,-Yaw Rate

>4

~-Sideslip Angle

5 10

•) d4 5015
2: i-R/H Aileron Position

0-

25 o
4,4

4" 10 Lateral Stick Force

0 10
z

15/-- sank Anmgle
'.44

10•

10 Roll. Rate

~ ~~1o

.4-.20 -10 -

o 1 2 3 4' 5' ~ ' 10

T ine - aeconde
APPENDIX I
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Figure No. 100
DYNAMIC LATERAL ýK-ALITY

F-101A, USAF No.53,2419
Power A roach Confi uration

TR IM CONDIT IOT"
GAS knot. CG ./oMAC
Altitude 132 660bA'fet Weig-'--l

Avg..N, -- M Rudder pos. o deg.
Aileron pos. 0 deg.

Controls Free
,. 10 law bamper On

s- 5
:. ./---Yav Rate

$4

4)• O' .® 0
0- 0

SSideslip Angle Indicates Zero Sideslip

15.
50-O

U 5910.

100

u 15 0z0

$4

S100

50 5

~4) 101

20

100 -

Ti0~ --od

504
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Figure No, 101

DYNAMIC LATERAL ST-A LITY
F-l0lA, USAF Nc,. 53-2419

Power Approach Confi_%uratior,
TRIM CONDIT IONS

CAS 193 knots CG 3•e.4 l/oMAC
Altitudel7 660 feetIiit 31T750) lb
Avg.N 950RrM Rudder pos. 0 deg.

Aileron poti. 0 deg.

i01 cuControls Frrc
Yaw Damper Off

Yaw Rate

FSideslip Angle Indlcates Zero Sldeslip

50.5

0 ' 10 I/----R/H Aileron Position

S0 Z5

I, 5 -- Lateral Stick Force

50

,2•0151 10

S•" -- Bank Angle

u j 0 /

o '• 5 ' • Roll Rate

S10 -

04 U 6 . 8 9 o

Time - se~conds

%464



Figure No. 102
DYNAMIC LATERAL ST-I-ILITY

F-101A, USAF No. 53-2419
Power AM roach confiurationTRM CONDITIONS

GAS 193 knote CG 2A.4 °/MAC
Altitude 660'feet We ight1.450 b
Avg. N 2 __•50oRFM Rudder pos. o deg.

Aileron pos. 0 deg.
Controls Free10 Tav Damper Off

>4

0 /ooH 0.•.4 Sideslip Angle Indtcates Zero SideslLp

-5-a

io4

.2 5 0 - ', 1 5

U 10

50- • 1 Lutera.l Stick Force

50

4 I

100

:D10

u 511 10 / Roll Rate

o'• 5 ,8 o Ben Angle

zO.

Time - seconds

i47

%.4i

0.4 U



Fiagure No. 103
DYNAMIC DIRECTIONAL STABILITY

F-01frAU� (!,AF,. No. 53-Z419

TRTh! COMMTIONS
CAS .9 MAC
AtItM e ! .TT O-eet Weigh-t 3170 b

Avg. N 2ý 6"- PM Rudderpo. 0 .
S 1r Mac No. .789 Aileron po06. 0- -g

Yaw Donoer On.

5 - 4 5,.

Q Sideslip Angle

"o V to0. Pe-o 0> ,
4)6) 1)

-4

s -- ya Ra0.

~ I -R/H Rudder Pedal. Forc~e

04.

I. 0'-4

.4 0.

o u 5( '• 0 - ol Rt

5 fRudder Position

S. i

S10.
U

U]
108 l

10 10I

% V 1 10.RUat

10

- 0 1 . 1,0

Tirx-e - seconds
APPENDIX I
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Figure Nt !0-

DYNAMIC DIRECTIONAL STABILITY
F-101A, USAF No. 53-Z419
Cruise Configuration

TRIM CONDITIONS
CAS 12 knots Ct Th9104A MAC;
A~lt. ude 1,260 eet WeijSht31,4~F~
Avi. N. 7-PM Radder pos. 0 deg.

h 10� Meh No. .7•,, Ai~eron posogr.

be 0= . ......

4 •

S. so *ýYaw Rate

10 91 64 10. Rudder Position
0 5O"

in . 0 - 3 4 57 8 9 1

SL/E Rudder Peal -orce

~10I }

a..,

100
S20. Rofl Rate

10.7_ _ _

2 0.___

10 ~ BarkAnl

-- 0 z 3 4 5 6 7 8 9 10

Time - seconds
APPENDIX 1
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Figure No. 105

DYNAMIC DIRECTIONAL STABILITY

F-101A. USAF No. 53-4419Cruise Confi uratin
TRIM CONDITIONS'

CAB 43 _ ot CGo 33.2 _ MAC
Altit-ufe-110-eet wein _31,47•0• lb

Avg. N2 _13M Rudder poa. 0 dog.
I 1• Mach No..7b9 Aileron pos.--eg

Taw DaMper Off

*,",,4 104

5. 51\.o pt1 ,

444. 5/- Rudder Pedal osoreo

91 10.
00

P \--Rudder Positilo?

Mo 0

15
p 10

Time - seconds
APPENDIY I
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UI
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Figure No. 106

DYNAMIC DIRECTIONAL STABILITY
F-101A, USAF No.53-2419

Crut.ie Configuration
TRIM CONDITIONS

CAS 4 knots CG 33.9 °614AC
Alt t-- e 11, 2 a0feet wev.t31b7 Lb

Avg. N_______oRP Rudde~r pori. o eg
SI Mach No* .789 Aileron pos.--0•eg.

Tav Dww~r Off

1i 0j

I °•

0 5. o -Rudder Position

SI O• • 15• -..... L/t: •:•_ Pedal Force

0 0

40-

-4 
5

4 lo

15• IU.-- WFr

S0

10 10
100"( •-"--•-

1 2 3 4 5 6 "7 s

Time - seconds

APPENDIX I
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Figure No, 107
DYNAMIC DIRECTIONAL STABILITY

F-01A, USAF No. 53-2419
Combat Confi*uration
TRIM CONDITIONS

CAS 511 kncts CG 32.6 °/bMAC
Altitude 14270 feet Weight35,6o b
Avg. Nj _7I'IM Rudder; pos. _L eg. nose right

Sl I oj Mach No. #3 Aileron pos. --- ug !aft viwA up

Yav Damper On

14 54 /Y &V Rt

% 0 V
C \ Sideulip Angle

1 (H

1& 15 10. V9I Rudder Pedal Force

lRudder r'osition
0 50

.0 *

io

5

4U

ank Angle -seconds

1 150035

I

05 f.0
44 4) Il



Figure No, 108

DYNAMIC. DIRECTIONAL STABILITY
F-101A, USAF No. 53-Z419

Combat Configuration
TRIM CONDITIONSCAS ~ nt CG 32.6 YboMAC

Aititet Wf MO•:•• lb

SAvg. X2ý 9•0Rudder pos.. i.4 ' eg. nose right
; 1 Aileron po9.j5 •7go left wing up

5- -- Sidesliv Angle

4.4

10 0h 1o -Rudder Position
0

0 5(- :P 5

54 40 )

IV 10 4~

5. dder Pedal Force

4U0 l
".4

44

100.
520-

0 05
4.

20 - Ro.11Rate

0 1 2 3 4 5 6 7 8 9 1.0

Time - seconds
APPENDIX I
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Figure No. 109
DYNAMIC DIRECTIONAL STABILITY

F-101A. USAF No. 53-Z419
Combat Conficy~t.1f
TRIM CONbrrfvUS

CAS 5k. knots CG 32.6 M/ MAC
Altitude 170eet We---b

4. Avg. N2 IýPM Rudder pos..J. eg. nose right
14 liMach No. .973 Aileron pos..--&g. lefpt Ving up

4J . aw Dw~zer Off
; 5/ 5

U 1 Yaw Pate
1- go

)o 0 .V*5

-j~~ R/11 udder Pedal Forco
1 0(

1i0 -•.Rudder Posuition

110

0/ B-k A0- e

5
/ 0 ZO --- oLl. Bate

'10 V

S150.
0 1 2 3 4 5 6 7 I 0

Time - seconds
APPEND1X I
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Figure No. 110

DYNAMIC DIRECTIONAL STABILITY
F-1J1AUSAF Vo. 53-2419

Corbat Con f uration
TRIM CONDI IONS

CAS 511 knots CG 32.6 /o MAC
Altitude i4.27&O1eet WIt ee t "A-'b

+: Avg. N _--M1PM Rudder pios2.."TEX- eg. nose right
MIach lio. t973 Aileron poc.ý2 eg,. left wing up

Yaw D•1per Off

14 *ý -~Sldeslip Angle

5- tz 54 \-a\

1 .0-

u 10,k 50 / --- 1 d r Position

0 o 0 Oý

14~

.50.

1004 k10,

,a: 101. Z 0 -- •L/H fbider Pedal Force
150

1 10
Z

00

4 15 C4 Z'

0 £

Time - seconds
APPENDIX I
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Figure No. 111
DYNAMIC DIRECTIONAL STABILITY

F-101A, USAF No. 53-2419
Power Aproach ConfigurationTRFA CONDIT O~S

CAS ;23 knots CG 3. 4  /oMACA~i~e!~b lee" WeD,,ig~rntnpo-,4-J -•e5.
,Avg. N 'I Rudder pos. 0 deg.

("r ~Aileron pos.-6--eg.
Yaw Dwaper On

5] .~ ~ Yaw Rate

C! - , in 401 4I I
0~ 'a

5- --- Sideslip Angle

1015 R/H Rudder Pedal Force100.
0 5 U,

0) "4

S"• 10, Ridder Position

10I~

15

ID.

VZ
5

441

44

It 101
. 150

10. -- Bank Angle
- 20.

0 . 0 0 .... 0. ...

0 '1

10 z0o Roll Rate100•

015 2 3 4 5 6 7 8 9 1

Time - seconds

APPENDIX I



Figure No, 11
DYNAMIC DIRECTIONAL STABILITY

F-101A, USAF No. 53-Z419Power Approach Configuration
TRIM CONDITIONS

CAS 193 knots CG 32.4 °/OMAC
Altite '957eet WeVIgh 31,750 in
" Avg. N•gIS0 PM Rudder pos. 0 k eg.

1I0 Aileru pos.----g.

* Yaw DaMer On

U
>I Sideslip Angle

0a U) ... ___.._Y _ Rate

5

U I U0.
k o 10 /, Ru&der Position
o 50- 5.

5

S10. L/H Rudder Pedal Force

1*1

D 10.1
Q lo

*i: 1501 N z

;4
loo. . Bn nl t

$4 e- - - o l Rat e

Tian - 5-0-_o d
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Figure No, 113

DYNAMIC DIRECTIONAL STABILITY
F-101A, USAF No. 53-2419Power Approach ConfigurationI ~TKR/IM CONDITIGTNS

CAS 193 knots CG 32.4k /obMAC
Altitude 12.660"eet Weight 3, Tb

Avg. NZ.10PM Rudder pos. 0 deg.
S10. Aileron pos, 0 •?eg.

Yaw Miper Off

ýrYav Rate

V) 0

4" 1 0

ph 10. --- /H Rudder Pedal Force

] 5

V -~dsi Angl

1 150 Rudder Position

101

"M 0
0 10.1 .04I

z

100. X 1 -Bank Angle

S-• ' Z 0S50- 10 A

:o 0- \--Roll Rate

Time - seconds
APPENDIX
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Figure No, 114

DYNAMIC DIRECTIONAL STABILITY
F-101A, USAF No.53-Z419

Po-er ration

CAS 193 knots CG 3 2. 4  '/oMAC

AltitudIelp I660 feet Weight 31,750 lb
Avg. N" 0• PM Rudder pose. O -eg.1 i Ailoron pose. o--- es.,

Yaw DaMer Off

~ '-Sideelip Angle

" 0

\YvRate

"/ n.JI'1

S3 1 0 --- Rudder Position

-• n.• _ 1 ./H Rudder Pedal Force

' p

C4 10~
o o 5 0-j • -

~~o 5 ai0-.n- Angle

io' .• io

AOI l 5 6 8 Q 10

APPENDIX 1
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Figure No, I15
DYNAMIC DIRECTIONAL STABILITY

F-10iA, USAF No. 53-Z419

CAIS`70,5_ knots CG 33/o MAC
Al 't~d 57 3 ~ We~d33.6 U

A vg . N ,- -_ P M R udder D . W -eg .

Mach No. .8 w . --

V ~Yaw Hat~e

0 ~ 0
N '"---• S'deel p Angle

5-4 51

10-

4.5.

S100 15&4 R/H Rudder Pedal Force
k 0 0 10

0 50 'W 5
bO 0 V 0 . - - - . . ...

0 10

4 1".S• +-lhudder Pbs;.•ton

•f 15015

I C;
Z

U.

S5 i+o 0]- B anll ngle

00

I0- 0 -.- a--O-

8Q9 10

Time - seconds
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Figure No, 116

DYNAMIC DIRECTIONAL STABILITY
F- 01,, USAF No. 53-2419

Cruxse Configuration
TRIM CONDITIONS

CAS 270. 5 knets CG 33 °/oMAC
t- - - Weight 32,430 lb

Avg. N 2 _QPM Rudder pos. 0 "-eg,.
11 Mac NAileron pos.- --- eg,.

lNaw DsInper On

;~ 'Siderlip Angle

m- Yaw Rate

5 °
o, " r , - dde r P-o t kon

.,. 15. • 0-.

04 .0
f4 IC'

S20
Ou 50. - 10 ,/-Pol Rate

o • O- • • 0 •'

4) -40. 0

201.0 i Bane- AJgle

S5 e .

•z0

15o-I - .
0 1 3 4 5 -7

Time - seconds
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Figure No. 117

DYNAMIC DIRECTIONAL STABILITY
•0-i1A, USAF No. 53-2419

Cruine Configuration
TRIM CONDITIONS

CAS270.5 o t 8 GGM/ MA C
AlItitud-e 3,070 feet Weight j2,430 P.,

l4 Avg. N 2 -2 d-'PM Rudder pos. 0 dcg.-•h No. .8L8 or Poe.
'h No.Aileror, po•.tF--'•eg.

Y• aw RtmuJ '-5- 5.-Sidesl;.p Angle

1I0( ' 1. k/--iH ]Rudder Pedi,.l Force

04)

to 0.

410 /

0 501
V ~ ' 100 W

Szo BkAnl

0 -u0

IC..

" 0 1 ' -2 3 4 5 6 7 8 9 10

Time - ceconda i

Z!
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Figure No. 118

DYNAMIC DIRECTIONAL STABILITY
F-101A, USAF No. 53-2419

Cruise Configuration
TRIM CONDITIONS

GAS 270.5 knots CG 33.6 0 M&CAlti 3de8 070 feet We ghtF30 Ib

4 Avg, N? •-8-O-PM Rudder pos, -0Oeg.

S1 
M~ath No, ./ !~ Aileron pos.-0 aeg.Mac N.84 'a D r Off

( U ®. -- s;deslLp Angle

00 SS -• ' r-, , I- • -• - -

a) 50 -- Yaw Rate

10- 1

S1 

• k
14 )

'.44

110

Uz

Ho

o /

*tlQ

100

4. Rol eRte

'UU

Time - ecnd

1500
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Figure No. 126

MAXIMUM ALLOWABLE DEFLECTION*

AILERON ROLLS

F-lOlA. USAF No. 53-2419Cruise Configuration
TRIM CONDITIONS

CAS__ 82.5 kts CG poo. - 31. - 0 oMAG
Alt. 14.710 ft Weight 4,.O•o lb
Rudder poea. _gDA Aileron P08. 1,A Deg, L,W.,Ur

Stabilizer po3, Ie Down Rudder Damper ( .n

IAach No. .929

S-R/H Ailerou Pusition

S2
00

44/ Stick Force

U

40.

40
1.,0 i I '• /'je-Roll Rate

o 0-0 C4 0 ' _

so /\--Side Slip Angle

4Ký-Baflk Angle

Time -seconds
APPENDIX I
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Figure No. 127

MAXIMUM ALLOWABLE DEFLECTION*
AILERON ROLLS

F-101A. USAF No. 53-2419
Cruise Configuration
TRIM CONDITIONS

CAS 482.5 kt, CG pora. 31,4 %/oMAAlt.20----- ft ~Weight - 36,&o lb

Rud p4-os. 0 •e• . Aileron pos. 1.2 Deg. L.W1,--
Stabilizer po.11.5f Down Rudder Darver,0A

H4ach No. .929
4..4

0 l 04 Stick ForceW40

be 0I o rc

0-4 14i 2  F__ _ _ _'o , o

a 20 C 'a-L/H Aileron Position
U2 41 '40O

2~J 2

e I, 50 -. Side Slip Angle

• •• 1, • J I

0a 1 0 14 4

Time -secoends

APPENDIX II
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Figure No. IZ8

MAXIMUM ALLOWABLE DEFLECTION*

AILERON ROLLS
F-10IA. USAF No. 53-Z419

c uis- Gonfi'uration
RAWCONDITIONS

CAS _ 82.9 kta CG pore. . 0 /oMAC
Alt. 14 71.o it Weight _ _3_ ,o_ o _ _ b
Rudder poe. 0 De Aileron p"0. 1.2 Deg. L.W U.
Stabilizer &.--e Dwn Rudder -Daer Off

Mach No. .9294
SZ•Aileron Position

0 10

8 lo 0 -Stick Force

442

40.

-- 4 1 ol). Rste

5vSide Slip Angle

Abe0ND! wI

107

**q54 i03- -

Time~ -second&
APPECNDIX Ij
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Figure No. 12.9

MAXIMUM ALLOWABLE DEFLECTION*
AILERON ROLLS

F-101A, USAFNo.53-2419
Cruise Configuration
TRIM CONDITIONS

CAS b82.5 ktn Cc poe. 31,4 _°/oMAG
Alt. 710 ft Weight -38,060 lb
Rudder por. 0 Deg. Aileron pos., 1 ze-:__ &•Stabilizer poa. Lt e Down Rudder rAxper Off

" Mioh No. .929

S•40.

0:1 W 2 Stick Force

.,0 to,

,134• -'-- I - - -•eoltoA 4

1 4) °I~IN

0o/ Aileron Position

4N-

20 14 60 -a 50
40 10D
4 1

9 1 5M o.,--Side Slip Angle

.~ Natz-

24 O6' P4 4)50.- ' -
I0 of 4-~- Bank Angle

0 1 4 Time -seconds 1

APPENDIX I
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Figure No. 130

MAXIMUM ALLOWABLE DEFLECTION*

AILERON ROLLS
F-101A, USAF. No. 53-Z419

Cruise Configuraltion
TRIM CONDMTIONS

CAS 42-.91. I"d CG por.- l._ 13 _•°°•';~ j;~ f: it Weigh R - lb
Ituddor po&. Dp•. . Ailerork p--os...

stabilizer pos.q, oe Down Rudder Demmer, n

Mach No. .822

40.

02

0 z z Aileron Position

*I

0

o ~ \Stick Force

0 0
U

~ 40

4 R0 ate

~50.

~ -SiLde Slip An9gle
0 71

j) 4j 601- Angle

Time -seconds
APPEN'DIX I

17.5



iII

F 5igure ZN. 132

MAXIMUM ALLOWABlLE DEFLECTION*

AILERON ROLLS

IP-101A. USAF No. 53-2419Cruise Configuration
TRIM CONjDITIONS

CA1 S 421. Me CG Pcoe. _-c %MC
Alt. 15.040 it Weighto 16 800 lb

Stabilizer poo¢.pA Down Rudder _DarOf..

,Mach No. .822

0 -Sic V orce

-L/H Aileron Posi-tion

Tire -m4 6o M

I0 : ZoNoIII

Bank ;Anle16 40 1-

Tirme -m e+cord 8
A•PPENDIX I



'MAXIMUM ALLOWABLE DEFLECTION*

AILERON ROLLS

r.-101Ap USAF No. 53-2419
Cruise Configurationl
'TRIM CONDITIONS

CAS k,1 . kts CO pcor. _al3... °/oMAC

Alt. i ft We ight 3., 803 lb
Rudderoi. .. Aileron pos.,jDjg.. L.W.U.

Stabilizer p Dciwn Rudder Dm _6

Mach No. .8,.'.2

40

'~-~-.LkAllercw Position
20

Z3
4(

,0 10-

U 0Sd Si nl

0 0
" 0 Z 3 4 '5

Time -seconds
APPENDIX I
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Figure No. 133

MAXIMUM ALLOWABLE DEFLECTIONW

AILERON ROLLS
i-11'01A, USAF No.. 53-Z419

Power Approach Configulation
TRIXM CONDITIONS

CAS 192 Mea CG pos. 32.2 V/oMAC
ALt. .6.020 ft Weight b850 lb
Rudd-epots.0 Deg. Aileron pos. 3_3 pert,
Stabilizer poo.1.Q0N, e Down Rudder Daremr On

* 0
S2 0,--R/H Aileron Position

0 Ia S

0 be

w• 2  \-- -Stick Forcele0 zo-
U

40,

60

40 10 , Bank Pmgl

;4 14Side Sli~p Aungle0 4) c) , 50.

\--ol -- te

Time -seconds
APPENDI7. i
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Figure No. 134

MAXIMUM ALLOINABLE DEFLECTION*
AILERON ROLLS

F-10A, USAF No. 53-Z419Power Approach Configuration
TRIAM CONDITIONS

GAS 192 kt a CG poP. 2gj0oM MAC
Alt. 16, 0,20 it weight 33,.5 lb
Ruddler pos. o D Aileron Des. 14 Deg. L.W.U..
Stabilizer pv*.l.0o_.e Down Rudder _1jwer Off

. l4i.oh No.

. INo
4 , ",.

Z()- ,~.. -R /! Atleron 1fosition

040

42 1O

14 01

"• i• */ . • j --B ean k A ngle

APPNDX

00

20 $4 62 3: 41 1

40 TiBae Angeco

079

COD ide lip ngl



Figure No. 136

MAXIMUM ALLOWABLE DEFLECTIDN

AILERON ROLLS
AF-101A. USAF No..53-4419

Cruise Configuration
TRIM CONDITIONS

CAS ~ 14.5 -0 poe. CGo1A
Alt. ___,___ ft Weight 0_.64o lb
Rudder pos. 0 peg. Aileron pov. lDj2Da. L.W.U.
Stablizer Po5.9 DegA Rudder Damper On

S1 4Mach No., .834

0 a 20. -"/H Aileron Position

4

2,, 60 S
S40 100

"4 ,-Sidek Blipoe
0 S 9 so-

T4de l A~ngle

Timrie -seconds

APPENDIX I



Figare No. 135

MAXIMUM ALLOWABLE DEFLECTION
AILERON ROLLS

F-1OlA, USAF No. 53-2419
Powt.A•roach Configuration

TRidCONDITIONS
0.

CAS jql kto CG pox. 32.2 /oMAC
Alt. 1A 0 ft Weight 13.850 lb
Rudder po s.• k-Aileron pos. _ p W "
Stabiliztf poa.lY.. D0,n Rudder flmnr er4 ..

4

d

.0

50.

• I , "1 ."-,41 .il --- ,..oit Angl1Tm -8tie Force

'-4

0 20-L/H Sier e 1sip Angl

2M 60~

t1 Zg ITT
Tide -Slip ndgl

C2 0- t* 190 0I
APPNDXe

R -P 50- Pwik Angl
41 I(181

60ý 4; -I



MAXIMUM ALLOWABLE DEFLECTXO-N*

AILERON ROLLS
F-lOlA, USAF No. 53-2419

Cruise Configuration
TRIM CONDTIONS

CAS__L~,_ ""; CG P~a 34lb/MAC
Alt. 'Afcr t Weight ~.ic____-11,_0__

Ruddeir-pd-Y. -All ron pos. I.R nýCp. L.W.U.-
Stabilizer por. s Ruder pp~r On

Mach No. 6834

4 4

o- ... Stick Forte.

0 4  k_ _ __ _ __ _ __ _ __ _

'L/Hhll deron Paoiition

-44

'~14

v 4 ) ~ v I-of Rate

~ ~ ~-'rime~ -,ge Jod
.s

_-4 t4 0 0 I

APPENDIX I
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Figure No. 138
%VjA'%PiaThfTXA - - -.L
U " A r&ISW,, & A.. LLWAý -. •- DFLTECTK10.N

AILERON )AOLLS
F-101Aj, USAF No..53-2419

Cruise Cordiguration
TRIM CONDITIOrIS

CAS_-_264.5_ Me CG po a. %A
Alt. '8.150 it Weight W lb
Rudder POD. 0 D Aileron pos. 1.2 Deo. L.W.U.
Stabilizer po a. . Rudder m . .

Mach No. .834

0,

144 
1

.-- St- Lck Force

U 
4j

808

DO- 10 v Iroll Rat~e

~ -- Side Slip Anglej0
le- 

'Ran Angl

6Z0 1 - 7 1

Tim~e -areconds
APPENDIX I



.1.,;ure No. •

MAXIMIUM ALLOWABLE D•FL.ECTVnN

AILERON ROLLS
F-10A, US"(AF No,53-Z419

C'uise CornigurationTRIM CONIX TIONS

Alt. ft Weight lb
Rudder po.010,Aile rOn PO0 1.2 ay*L..
Stabilizer pos. Rudder er
Mach No. .834

04'-- Stick Force

.4 .0 L/11 Ail.eron Position

Ze

40

U• ~~5 S i d S l ip..'/ - - -B~ An g l e

o .o 0 - C44 0 - • -

A4 P4 Bl pBn nl'01 ;Jg
0c 1 2 3 4 3 FT

Tirme -nevuonds
APPENDIX I
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"ju ,eN.r 14t)

MAXIMUM ALLOWABLE DFF.LECTION

AILERON ROLLS
F-l0lA. USAF No. 53-2419Combat Gonfiigratiun

TRIM CONDiTIONS

CAS 476 kts CG poS. a 6 °/OMAC
At. •36o,,3 t Weight .70 _ lb
Rudder pas. 0 Deg. Aileron pos..5 DesL.W.U.
Stabilizer poa.Qg- Rudder eL -
Mach No. 1.348

0t

*

10 •.---R/H Aileron Position

A ,,Stick Force

40

40 10D1
IQl N -B~ull rate

0- 00

10

z, -65 Slip=-- -- A--10 1O N -Bank Angle

0 1 2 .5 4j r

Time -gecojud.

AIPE8NDIX II



MAXIMUM ALLOWABLE DEFLECT)ON

AILERON ROLLS
F-101A, USAF No.53-2419

Combat Couiguration
TRIM COrITIONSCAS 0j_ • c o, •-6••~

GAS__ Ia CG pora. ____ - /IVL.AC
Alt. it Weight_•__________0 lb

Stabilizer pos. Rudder
Mach No. 1.348

k4

4,• ,-Stick Force
o /

ii 4U-.J1 "-L/t AtLcron Postton

40 40J10)

v u jSide blip AngleDo0- boo-

II.45 Rate8 
'-•' n- nk Angle

0 1 3 4 5
Time -seconds
APPENDIX 1
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Figure No. 126

MAXIMUM ALLOWABLE DErL/L±TKN*
AILERON ROLLS

F-1OlA, USAF No. 53-2419
Cruise Confi uration

TRIM CONDMMON'S

CAS ____ kto CG P8- ... U.4 /oMACAlt. 14l. 71o it We ight l0__. b
Rudder pos. 0 Deg. Aileron pos. Lb.ZDt .1•A• __.
Stabilizer pos.l.5 toe Dow-n R ud der Dej1er On

ha-ch No. .92V

4-R/H Aileron Position

S 10

00

14 4) -4-
--- Stick Force

U :1J
40.~

4O.

2 401 1

Q 50

00 0- bo 0 J 1pi
4,)

i -. 1• • :Roll Ra~te

1 ,- '--Sde Slip Ang•e

4 /--Bank Angle
o- /S60 i0' =2.--

Time -seconds
APPENDIX 1
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NFigure No. 1Z7_

MAXIMUM ALLOWABLE DFFLECTION*

AILERON ROLLS
F-lolA, USAF No, 53-Z419

Cruise Confiiuration
TIM ('ON-DI I IONS

CAS 1/82.5 kt, ZG po,._ W__oMA

Alt. ft Weight lb

Rud Aileron pos. 3.2 Deg.•.L.

Stabilizer po'l.j.5olIg Down Rudder op

I Mach No. .9P9

m 40

w O /Stick Force

00

01 • Z•.- -- ,I Aileron Position

44

~l i~

4. 4

2 . 4 60

" 4 4 00

1 *-Side Slip Angle

"Ti -,1 '9nRt

,-Bank Angle

G' 3
Time -seconds

APPE~NDIX 1
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Figure No. 128

MAXIMUM ALLOWABLE DEFI.ECTION*

AILERON ROLLS

F-101A, USAF No. 53-2419
Cruise Conifigouration

TRIM CONDITIONS

CAS i482.5 - kta CGPoe* 1 _,_AC
Alt. 4,710 ft W lb
Rud 2. 0 De Aileron pos. 1.2 Deag..WU.

Stabilizer po.ljý. e Down Rudder Dampr Off

Mach No. .929
4o

48) Aileron Position

o• o

04 P..

S*\--,tick Force

2

40.

0 60 1500
10 0 4 "'-Roll Rate

" 20 50- /'-Side Slip Angle,

0 1 2 4 to

Time -seconds
APPENDIX I
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Figure No. Z9

MAXIMUM ALLOWABLE DE-.LECTN*

AILERON ROLLS
F-Ol1A., USAF No. 53-Z419

Cruise ConfigurationTRIM CONDI'TIONS

CAS t. 2.5 kts CG Poon 3~�.1 __ /t.MAC
)tit.. •it Weight _3_e.060 .... lb
Rudaer po u. 0 D._ Aileron pon. L.2e, LWU,Stabilizer PO4,.L5 e Dow Ruddor Daer..fr

nach No. .929

"44

0

t:)

a St~ck Forr-P
o ~ U0

0

164, 0

44J

•-o - I '-o•

o 206L/ Alleron ?oeition
U

47

14.

i 2 ,-Side Slip Angl.ej ~ 50-

4.'

4 0j i wX1 -. R n Aing "Le _ _ _ _

Time -seconds
APPE.NDIX I
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Figu,.*e No. 130
MAXIMUM ALLOWABLE DEFLECTION*

AILERON ROLLS
F-101A, USAF No. 53-2419

Cruise Configuration
TRIM CONDITIONS

CAS • kta COP.s. u/ %MAC
Alt. • ft Weight 96.800 - lb

RuddTr por. 0 1&,• Aileron pos. L.W.U.
Stabilizer pom.& ! Rudder r.On

Mach No. .822

* I /,-R/H Aileron Position

o0 L-Stlck Force
o

zo 60 15

Y4 { 40 10D '- Nt -Roil Tte.t

14kL4•o 0- Wo 0 '
S o' /' Side Slip Angle

4 /1
-Bnk Angle

Time -second#
APPENDIX I
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Figure No. 131

MAXIMUM ALLOWABLE DEFLECTKDN*

AILERON ROLLS
F-101AO USAF No. 53-Z419

Cruise Configuration
TRIM CONDITTONS

CAs kto CG p•al., '.1 °bMAC;
Alt.j 5  .____ ft Weight -6,8Oo lb
Rudeiripom 0 Dea. Aileron posojý."
Stabilizrr poO.ýpýo_ Down Rudder r
4lach No. .822

, 14/- Stick Force

044

,•ho A o

#4 ý4-4

.. • • •u/Side Slip Angle______ __-(

40.

- U•-•

20 so.-

•( " 2 0 5 O" 1 Rate

2 0 2 3 T r

Time -vieconds

1APE6DIX I
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Figure No. 132

MAXIMUM ALLOWAIBLr DLEFLECT IO
.AILERON R O.E'%! AS

F-101A, USAF No. 53-Z419
Cruise Configuration

TRIM CONDITIONSCAS 4i2.5 Ida QG pON. -u 4 /oMAC

Alt. 15.040 ft Weight -___o. lb
Rudder pos. 0 Deg. Aileron poN. 0_.9g. L.W.U.
Stabilizer - D;- Rudder Dampr Off

4 Mach No. .822

.20
o 10 * tick orce

a0 "a•,

,'48$•.4 0 c `4 iT -- -- U -K

0

-Side -le Angle

0 0-4 3

"APPENDIX I
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Figure No. 133

MAXIMUM ALLOWABLE DEFLE CT ION1

&ILERON POLLS
F-101A. USAF No. 53-2419

Power Ap'proach Configuratior,
TRIM CONDITIONS

CAS 192 ktM CG Poe. ._.._,2 2/oMAC
Alt. 16,020 ft Weight 33 -50 lb
Rudder pos. 0 Deg. Aileron pos. 1_5 DeR. L.W.U.
Stahblizk" poG. LQ.0_ne Down Rudder ____r on

Sr'Position

"A. 14 0
0 00

41

40 10D
1 -Bank Anigle

50 II 50

04 l .. Sic Sli Pm ,,2I 0 0* 50W 11 0.1/ BoRll 'R-te

A 401 1M

zJ 16C z u 3 4 -To-0
Time -seconds

APPENDIX i
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Figure No. 134

MAXIMUM ALLOWABLE DEFLECTION*
AILER•ON ROLLS

F-1OlA, USAF No. 53-2419
Power A1pp ch CoLfiguration

TRIM CONDITIONS

CAS kt COG po. 3.2 s./ MAý
Alt. 16,020 ft Weight )3.850
Rudder pos. 0 Deg. Aileron pos. 1.• Deg. L.W.U.
Stabilizer po,•,0.1.O•oe Down Rudder Pe.. er Off

400 .

a .- ~.. -- 'R/1 AVltivon Prnuttinn

~1 \ stlclý ForceI b o

44

0-•- -0 _idp Clip<A ngle
-• o- -X u __ ,-- - __

""o 5- a: 5. N|
4 v 2 ---

Time -se'coneds
APPENDIX I

179



I

It

Figdre Nn. 135

MAXIMUM ALLOWABLE DEFLECTION
AILERON ROLLS

F-l01A, USAF No. 53-2419
Power Aproach ConflgurationTRI_ CONDITIONS

CAS s• ktm CG pos. 12L, °/oMAc
Alt. ft Weight _ ____850_ _ lb
Rudder Aileron po$, e.. g _.
Stabilizer po6 1 .0c Dlown Rudder ___ M__r off.___

4j

o •• /--StiCK Force1"4
"1 • 0i- Aileron Position

'It 40.4

2C0 1.60o ~4 1
4v 

R0te

0C0___________.____•_ ___•
i 50-- Side Slip Angle

be~ 0 0- 000 94 .0 D

ei--e -aconds

"APPENDIX I
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Figure No. i3b

M.AXIMU'M ALLOWA1JBLM DEFLECTION

AILERON iROLLS
F-.11A., USAF N•,*53-2419

Cruise Configuration

CAS i, 5 _ •M CG _a "" - A
Alt. it Weight - ,.,,
Rud1•Dg$ Aileron pos. I
Stab~izier pnS.r 5  R-ader a___n

-Mach NOJ. .834~
'.4o

00

oU' ~ r 2 it--/it Aileron eonPt.iUifl

0,.

S4~~0 0

ui ," ! --olR.~~

.- ~ 0.

APENI 10

wl.+ IQo ,O ol Pate

S5..

2• "i 60 -4 -l"o-' +- - + - - • -
Time -5e tonds
APPENDIX I



Figure No. 137

MAXIMUM ALLOWABLE DEFLECTION*

AILERON ROLLS

F-10A, USAF No. 53-Z419
Cruise Configuration

TRJIM CONDITIONS

CAS 2&'. _ kt, CG pos. , MAI
Alt ft Weight 1 lb
p udd"ri-7Tu 1. Aileron pos. 1."=. L.WUU.-
Stabilizer pos. g. pg,_ Rudder p mr 0 _r .

' kah No. ,834

4 0.

10 U
0 --- Stick Force
04~

• 40.
206L/H Aileron r ition

4 llo

~ ,-RollRate

41j _1_. ý ---- Bank Angle

Z] 6 7S-7~~1.

¶82 ~ bo' 4Time -seconds



rieure No. 138

MAXIMUM ALLOWABLE D,'-.lCTION

AILERON ROLLS

F-101A. USAY No;.1-2419
•xUtae Corniguration
TRIM CONDITIONS

A 264. __14 °/owC
Alt. - _- it Weight 40 lb
Rudd- .pos. .. AileroOVria2 DeL.WA1.
Stabilizer pos. t Rudder • j -n4a

Mach No. .834

40.

. z, 0 50

0

20. ~ R,/ Ailercwv RosItion

U \4

S" . ank Force
20

4A

40 4 1 D- Roll Rate

APPENDLX

O_ 0
-Side Slip Angle

40 1 --- Bank Angle

Time -seconds
APPENDIX I



F tgure No. i~_ • _

MAXIMUM ALLOWABLE DEFLECTIKN

JAILERON RlOLLS

F-l0A., USAF No,.53-2419
Cruise ConfigurationTRIM CONDITIONS

C AS Ids CC P15 . 0/M(
Alt. ,8.iSo ft Weight __ i.. .. lb
Rudder pos. Q, De[. Aileron pos. 141 pý .W.U.
Stabilizer pos. a Rudder..

Mach No. .834

.40

o * / L. ck Force
04: ___ _ _ _ _ _

0440

0406
SI """ .. LH ilrogPnl eo

tic)

Time -s .coidi

184 0



Figure No. 140

MAXIMUM ALLOWABLE DrLECTX)N

AILERON ROLLS
F-iUIA, USAFINc. 53-Z419

Cornbat Confiu nation
TRIM CONDITIONS-

_ ___ __ kt s CG poa. /,'1 ___ /MAG
Alt.• _3k 36,- __ ft Weight 1 .4-70

Stabilizer . Rudder Damer on
Mach No. 1.348

40

".0

1 -RH Aileron Povitiono U :
0k

-SieIk Force>20

4O 10D

t -• t o 0 . '
50' , Side Slip Angle

0 1 2
Timre -seconds

APPENDIX I
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Figture No. 141

MAXIMUM ALLOWABLE DEFLECTD3N
AILERON ROLLS

F-l01A. USAF' No. 53-Z419
Comrbat Confi uration
TRIM CONDFITIONLJ 

%ACAS 76kts9 CG P0 1. .6/oM. C
Alt Ac ft Weight 47lb
Pudda. 0 Deg. Aileronpos7lt' e. L.Vi.

Stab~P0e p3, C Rudder_______
Mptch No. 1.348

0 v -Sticek Iorce

o *a 0--

0o 1 'v"-L/H Atlernou Posittion

4ý

20 ~ 6 150

40 IO

.i 
,..

'iO F i ue0 .

z bA R- N Rate

Time -seconds
APPENDIX I
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Figure No. 142

ADVERSE YAW

F-101A. USAF No. 53-2419
Cruise Configuration
TRIM CONDITIONS

CAS kti CC pos. /o MAC
CAlt .feSt Weight lb

RdePv_-,5~m .... ht Ailerofi Vos. -0 Dog..

a ch "o. M&" r Free Ruolder Free
'f, 601 ':aw ID r on TYm Dwer On

4.4

v /
lo-20Sid Slip Angle

0. • , O- /--• _____ Position_.

Maie Slip Angtle

4 , -Bank Angle Bank Angle

4O-

10:1 Rudder Posi.tion -RHAilerm Position

_L/H~~ Aileron Positin -<-IThuder Position

Timve -vaconds
APPENDIX I
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Figuie No. 143

ADVERSE YAW
F-101A, USAF No. 53-2419

Cruise Conliguration

TRIM CONDITiONS
CAS 326 kta CG pos. m"..°/ •e C
Alt 35 66ecet Weight 33,310 lbR ud•r Pos-..5 Deg ,R__httAileron"P-os6 0 Dr,12 i-

Rudder Free Mach No. ,.Y9i Ru IA3" F -re -

.6(A

SYaw Dwpr Off Aw DamPtx Off

10• - 20-'

____________________ _________ ______________________
P4)ox viK Side AiAnogPliio

0 1 .........5 I

10A 20-,

S, " -- • B n k A n g l e \ .B ~w k k A c/ .z01 40- _ _ ._., ..
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zI

z o • zo-

S• -+-R/H Aileron Position
S®10" .o i..-•,•4 -,Z• ... Rudder ,ol~oiLion

0 , - 0• •; ,,

S•"• - Thddepv Pozqition

m•~~L I@ R ["... Aileron Position

0 2 3 4

S~Time -seconds
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Figure NfN4 144

ADVERSE YAW
F-101A, USAF No. 53-4419

Cruise Configuration
TRIM CONDITIONM

CAS__kto CG pos. 34.1 2/o MAC
Alt 3,' feet Weight 33,310 _Ib
Ru ov..5 Rie h Aileron l-os. 0 0,0 c No. 7bc N *der C.n-ndi•nated Rudder Co-ordinated

' 60" Yaw bwtser On law Damper On

20- 40-

4 Side Slip Ang2le

0-• 1 - " N./ . . .

0 o.1

:0 20 - _7 ' Sid SlIp Angle

-akAngle "-Batik' Angleo4

6 0

o x- j/ Aileron Position

~ I ~ -Rudder Position

~-L/f Micrn Post~n '-Rfudder i~osition

~~~-'-----T-hl Aieo oition__
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Figure No. 145

ADVERSE YAW

F-10lA, 'USAF No. 53-4419
Combat ConfignriationTRIM CONDITIONS

CG pos. 33.9 °/oMAC
Alt ___feet Weight _ _ __050 lb

Nose Ai_,_leron Poo. _0 __

'!60'

2z0" 40"

w " 10 /" . - Lda ,111p Angl.e

SIO_ 20-

S20- ~ ~40----"- "zo- Zflann

.• •,--R/ Aileron Position

1 • G-Rudder Position

ZI
04 1 14_ L 7- -o -- - 5 - ' - - 1- - • -t- - -

Titew -seconds
A.PP190X I
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Figure No. 146
STALL TIME HISTORY

F-lO1A, USAF No. 53-Z419
Configuration Cruise

TRIM CONDITIONS

CAS 415 kts CC- po5..___30 °/oMAC

Alt. 16.750 - feet Weight i-750 lb. p m• .. . . .. S t a b .P o." • .A O -N-

o., Z
14,

0 ~10

u 0 .._.,--._._,_,,__ .__ .,__,____._ ._________.
0O

2Z0"

m 0.-

"o

St o .0- ,
40 Yoitudina- Stick wurce

.0 0-

Stejbilator, PokitLon (L.E.)

po 0~

0 01

40

S170 _ _ _

Time -seconds
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Figure No. 147

STALL TIME HISTORY

F-101A, USAF No, 53-2409

Configuratinn Cruise
Accelerated Stall
TRIM CONDITION_

CAS 415 *Gktq C poe. a . 34.0 .___°/oMAC

Alt. 16.s5o feet Weight__ ; lb

8550 rpn Stab. Po.. 3-?'L ose Do%;n

00"

0

* 20

oi40

01a~fTime-~ seconds___

0~20 

j

I I

*~20

zo- ~ ~ im Stblao Paecond

U 0U
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Figure No. 148
STALL TIME HISTORY

F-101A, USAF No. 53-2419
Co0,figuration Power Approach

TRIM CONDITIONS

CAS P14 kl:, CG poa._ 29. °/oMAC

Alt. 0 _____feet Weight 32.250 lb
N rpn-, StAb. Posa. 1.60° n.IU

o 10

0~

,4 10---Lnl dti ttkFo e

M 0

10.

4 u.
04 0

4 / -. ..... ,or ositon
00--

U

104 60

4.O U 0 -~* ~- . -

00-

1 40

20*

"4 .+ 1

Time- seconds
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Figure No. 149
STAiL TIME HISTORY

F-101A, USAX. No. 53-2419
Cortfiguration power Approach

Accelerated Stall
TRIM CONDITIONS

CAS 27,. kt q CG pop. 29-5

Alt. _- .•I8 feet Weight P.290 lb

0o - 850 rpm Stab. Pon. 1.60 onse lip

0 o 1 i01.•. =,• .
40

W oo

S20-

10-

8 41)
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10-

:• _50__--- -, -- -- •
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04 20

20.

0 0-4
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/ 3tabt].&tor Position (L.E.)
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>4
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Figure No. 150
STALL TIME HISTORY

F-i01A, USAF No.53-2419
Conf iguration Landina

TRIM CONDITIONS

CAS __ _ kts CG poo. 31._ • _/oMAC

Alt. 15.930 ,f4et Weight._ 1,010 lb
00 rpm Stab. Poo. 2..C02 ose UPZo

,4)

bU ' oo

04

S• 10" r---Lo~ngIt• dI•flh Stick Force

S• /

020-

w 40

' 4 ,F Stabilator Posltionk (L.E.)
20'

'-0

20i
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S150-

0 1 F T • - 5 7 8 •

Time - seconds
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Figure No. *151
STALL TIWL' HISTORY

F-101A, USA.F No. 53-Z419'
Con~figuration L~anding

GAS S_74 ktis CG pov.__j~j._ ___ 0 A-MAC

Alt. 15 pq feet Weight At OA lb
A N? p~~rp 5tab, Po.. 022x -U-p

'.4

0~t ~ 10-

ZOA

,r- Longitudinal1 1tdcI Fur~e

00

00

40

,-St%,bilator Pomition(LE.

U
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to ýý
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Time secon-d'sI
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Figure No. 152

_________STALL. TIME HISTORY
F-101A, USAF No.53-?,419Cunfiguration Cruise

TRIM CONDITIONS

CAS 20_. kts CG poe. A2.4 ___ __ 0/oMAC

Alt. 15.2 40 feet Weight , lb

OD_ rp:n Stab. _Po_. _ __o.

o 
0

- %4-

. lo401

•.0

IV, •* 0
40

?0-1

SStabilator Po n (L.E.)-
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Figure No. 153
STALL TIME HISTORY

F-lOlA, USAF No.53-2419
Configuration Cruise

Accelerated Stall
TRIM CONDITIONS

GAS_ 21 kta CG poa. o/°MAC
Alt.. 3524 feet WeightlO 3238 b

• 40" /,- ~Longitudinal StkFC

00 ~ ~ 84 rpm Stb Poo.'* 0. 40 N./. *~

3'0'

1 40

n - . mI 4 - .

018

0 21CH

40- Snt~c - ..*cnd
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IF

I •- ;Imenslaons and geneval data

Design inlorvi:3ti.ai andl -eupral dimensions of the airplane as listed in tile
McDonnell Air-criaft Co ,,, detail specifications for the F.101A airplane are

sumomarized as tollows:

GENERAL DIMENSIONS
Span .................................................. V it H. . in
Length (mo.erall) ....................................... 67 ft 5.3 in
Hleight loverall) ............................................ 18 tt

WING
Airfoil Section

At root ( theoretical )
(centerline of aircraft) ......................... NACA 65A00-
At coust utLtitga tip
(theoretical vxtended section at tip) ................. NACA 6IA00t)6

'i tol Area
''l' v Cvt.. ical ......................... ................ .. 199 st ft
Actual ............................................ .i,0863 sq ft

Sim u, m i .mum . ............................................. 39.69 ft

hoticitvice
At rot ................................................ I deg
A t construction tili ........ ..................... ......... 1 dcg

D ihcdra ........... ........ .............. ................. 1 t:g
Swcepb ct~k at 3. 2.'n chord ......... ..... ........... ......... 35 deg
Aspect ratio ................................... ............... . IM
Mean nerklynamic chord ................... ............. 122.918 in
A ileron

S p an .................................................... 86 .0 in
Area aft of hinsoi line (one side) (tho.retcal) ............ . 14.-f sq ft
Dellect ion

u p ý ........ . ............. ........ 25 d eg
dow n .................................... ........... P i deg

C hord (r ,, ,iag chord ) ...................................... 28.51";
High Tift Device

Type (trailing dge.) ................... ........... ZAP flap
Span, exclusive 'f .-corotq
(percent total wing span) ............................ ?9.qr
Area (one side) ..................................... 21.00 sq ft
Deflection

U ri ...... ........................... ...... .......... 0.0 (leg

dow n ............. .. .............................. 50 dL-

SPEED BRAKE
Projected area (deflected 90 deg) one side .................... I.54 sq ft
M aximum deflection ............... ....... ............. . . . 50 d- eg

TAIL GROUP
I orizontal Tail Surfaces

Span ................................................. 15.5 ft
Total areaThe7ret5r !............................... 7 .08 sq ft

A ctual ............................................ 74.47 sq ft
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Incidence (in neutral p;vs.) ...... .. . ..... ......... . 0 deg

Sweepback (29 •V chord , ... ................................. 1i deg
A sp ect ratio ................................................ 1.30
D ih ed ral ..................................................... 10 d eg
Holrizon:al stabilize i ie v;t:II,.ilt

(with respect to W... )
L,E. up ................................................ ;
I.,E. dum il .......... ................................... 20 (le1-

Vertical T1ail Surtaccs
h li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 7 .5 ft
Area ( theoretical) (ahove W I.. 92,011) .... ............... 9 i.89 ;.tf tt
Sweepback (59.1 chord) ................................. 35 deg
Aspect ao ............................................... 0.663

BODY GROUP
ludelage

l.engi ll ............. ................................... 80 i. I0 I in,

Withh (max.) ......................................... 9.(111 ill.
IlI ig h t (o •,x.) .......................................... 8H .24 in,

LANDING GEAR
Main landing geM"

cas t t sin t... ...................................... ...... 32 x 8.8
ttead ........................... . . ...... ....... 19 ft 111.7 ill.

olco stroke ..... .......... .............................. 12 in,
NoGes'.;ar

cilsilo . 'iJ .... . ............................. ................. 18 x 5.5

strut stroke .................. ........................... 9 in.

FUEL CAPACITY (Inlernol)
No. I tank, hi'wla•g r n ron cli-scaling ........ .................... 794, gal
N o. - tank, fuselag.v sell -sealing ........ ........................ 139 gal

( 13 when IFR)
No. 3 twok, fuselage noin-self.sealing ............................. 2415 gal
No. 41 tank, fuselage non-se If-sualing ........................... 349 gill
N o. 5 tank, fuselage non-self-scaling ............................ 119 gal

Total internal 214i6 gal

I operational limitations

GROSS WEIGHY

.M.1axinmm Design Gross W eight ...... ....................... 37,000 h

LIMIT FLIGHT LOAD FACTORS (Maneuveir)

Design Gross Weight ................................... .. 37,000 lb
positive ................................................ . -733
negative ................................................. 3.0

Maximum Al-ernate Gross W eighc ........................... 6. f6,000 lb

poshive . .............. .. ... .........
negative .. .................. ............ .... ........ - 2.1

M inimum Fl-ing W eight ................................... 27,500 lb
positive ' .. .
nepadtve ............................................ .... -- 3.0

202



Limit Gust Load Factors
Design Gross W eight .0.............................. 37,00 l•b
p ositive ...... . ............. .... .................... . -- 3.06
n eg ativ'u . ... ... . .. . . ... ... . ..... ...... ... ...... . . .. .. . .- t.06

Maximum Alter'nate Gross W eight ........................... 46,00 1b
p o sitiv e . ... .. .. ... . ... ..... . .......... . . . ... ... ... ... 2.66
negative ..... ................. ................. . - 0.66

M inimum Flying W eight .................................. 27,500 tb
p o sitiv e . . . . . .. . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . .. . . . . . .. . 1 3.7 7

neg0 ati ve ............................ ............... . 1.77

LIMIT GROUND LOAD FACTORS

" axi l oad lactor at Maximum

AIterniate G ross W eight (.46,0001b) ............................... 2.0

LIMIT DIVING SPEED

Design Gross Weight
A t 3,500 (t1 A litudc ................ .............. 760 k lots iAS

At 35,000 It altitude ............................. "02 knotu FAS

At S0,000l ft altitude ............................. 260 knots AWS

Limit diving speed for the maximum ailterngate gross weiglht sholl he
tit It.it dii' plt..i corresponidinig to oitaxoiiuli Ivvcl flight i.pcd att that

weight ii "'I the speed shall be is much highter thatn the maxiniuit lvvvel

flight sfIeecd as pu0ssilde without major Imot•aication to the aitrhplane

strcture when .lesigned for the .d.elu's gross .. itht.

LIMIT STALLING SPEED (31,000 Ib)

Without trtilintg edge 1Ih11ps, front st..t level to

12,0003 feet ...................... ........ ........... 153 knots IAS

Wijh trai',ing edge flaps and gear down, frnm
sea level to 12,000 feet .................................. 44 knots FAS

LIMIT OPERATING SPEEDb - 12,10'00 fwiI

Trailing cdg( 1'1-1,
exteosion to 50 deg .......................... 230 knots IAS

rettidctitu from 50 dleg ........................... 2 o 4nmms EAS*

* A pressure operated switch insures flap ri-:tractiouu it this specd.

Ca'opy j 1.-wnin, and Closin .................... 90 kiioz EAS ultimate

Alighting gear extension and retraction ................. 250 knots lEAS

Refuel;nu probe e tension and retraction ................ 3011 knots EAS

The following limitations base. o.,it flight operatirg boundaries %%hich had

been investigated during Phase I were placed on the F-101A airplane by the

contractor. Tihes arc:

SPEED

!.55 Ma,-. number or 650 knots EAS, whichever is lower

NOftMAL LOAD FACTOR

Symmetrical Flight Maneuvers

up,•eZ. .mir ............ . ................ ±4 to 1.5 Mach no.

J-1 to 1.55 Mach no.
L ~w cr lin t ' .. ..... . .. ............................. ...... -4-0.5
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Thc lower limit for normal acceleration w-s 0.5 g because of trouble expvori.
enced with the constant speed iransmissions which dri e the AC generators. These
haa- lihen found to be very st•nsitive to oil supply interruption,

ROLLING MANEUVERS
Aileroni iRolls

A ng k, ,:! t ,k ............................ ............ 45*
Aileron deflection ........................ [ 10 up to 500 kts IAS

"S- over 1(10 kts [AS

The limitation on roll angle was necessat) because of the inertia coupling
problem on inodern fighters w hi u the tutrtractW, h:1d not ),,! been able to investi.
gate. The limitation on aileron angle at high speeds is necessary until completint
(f static tests,

AFTERBURNER OPERATION
S-p•r•"onic Speeds ......................................... 1t mini
Suhbutmic Speds ......... ................... 15 nin (1iahx. allowed

by' ell•iu l|t Iltitt~trtutiill~t,

CABIN PRESSURIZATION
Differential pressure 2." 11psi, at allitoes

FUEL VENT SYSTEM
Do not ext:etd 2 psi fuel tank pressurc

"* power plant

Number: two
'ypt: t irho.-jet

MinlaufaCturer: Pratt antl \VWhiitn. ('o•1lpanly
)MdlX; U SAF, itihdc, X. 1 .11 13
Hatingi The h'.1lowing t,d hI shovws the thrust rating of he i utostuilled

engine under stn1tlard% s a level 5tatic ctndiii •n.,:
Maximum (afterbur tu •r upertii g) ........ .. ....... r I b
Miit r afterb'irtct nmit operating) ................. 9,22( lb

N -rn,.a! (iJ~-r.t1u.' ,t lior opcratin ) ................... 8,8011)11I

"l weight and bg-ance

The following weight and balance waF obtained by weighing the aircraft in a
closed hangar with full fuel and oil and gear down. The CG location will move
forward approximately 0.2% with geair up.

Basic airplane' %Wr. - %b ARM -. iA. Mos•u/1O0
27,330 499.4 13,647.59

FNot zt 6.54 lb/gat

1 5,000 379.0 1,895.00
2 2,685 445.6 1,196.44
3 1,455 i 509.8 741.76
4 1,960 572.0 1,121.12
5 1,970 645.6 1,271.83

Busic wt. a! weighed: 0,400 491.9 19,873.74

Basic airplane i,1,.ads teit instrunientatio, and _ Dais e, oil ii-.5 16)
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The weight and balaoice for the complete flight tcs prog:arn ura af, follow,,:

utic wt, Ct.w C App.x. CC

fit, N.•, |j it Gr, Wr. th % MAC

27,330 200 40,9013 30 ,

2 2,330 2u, 39,1610 30.62

3 27,330 200 40,440 31.48
4 27,430 100 4n.090 30.34

5 27,330 200 40,305

6 27,330 200 40,085 30.75
7 27,330 200 40,270 31.07

a 21,330 200 4U,Ibb 31.00

9 27,330J 200 40,12D 30.102

10 27,330 200 40,605 t0.83

11 27,230 200 40,755 31.1

12 27,330 200 40,770 31.23

13 27,330 200 40,77S 30.99

14 27,13U 200 40,565 31.97

15 27',330 200 31,020 35.63

16 27,330 2uU 40,690 31.07

17 2,r330 2OO 40,460 31.44

18 27,330 200 40,645 ,31.15

19 27,330 200 40,840 31.15

20 27,330 2C0 40,A55 3"1.07

74 77,330 200 40,710 31,00

32 27,330 "00 40,680 30.58

fkh. blon I weight Include% test Instrumentation and v onll,-,% ul oil.

the approoximate to Is with landing gesar down.
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* Inslrumentation

lsL:uuienr.fttion for pswrfor,.vneCe and stability flight testing were installed by the

ontractnr -; .per AFItC spieifil,*tiom with approved modifica tions or deletions.
All instrument. were el,dil,,•ted by' the AFFTC Instiuiscntation Branch. The fol.

lowing test instrumentation was used for the Phase HI flight tests.

PiloW's Cockpit Instrumnntatlon

1. Cortek'tinn taunter

2. Phota.panel und asciiiogrszph ccnt:oi

3. Altimeter (nose boom)
4. Airspeed (nose boom!
5. Machmeter (nose boom)

6. Tachometer-high pressure compressor IL/H engine)

7. Tochometer-}Ac,,, pressure comprossor UH/H engine)

8. Turbine out pressure (duui ; Pdk.,
9. Free air temperature

10. Fuel quantity gage (total)
11. Angle of sideslip
12. Acceier,,ýeter (dir:ct reading)

13. Exhaust gas temperature (iL/H end R/H encgine)
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photo-panel (35 mm photo recorder)

1. Corr.!awnn r-l•irter 1photO record,iO

2. phtieolcr (nose bonr-)

3.,si pt.-d (rpose baonm)

4. Altlinset"r (ship's systemll)

*. Airsnr'ppi (hip 's system)

6. Maci•newt' (,tuse boom)

7. Free oir thrnperaturfh gaore

9. 8-day clock

10. I (-scorid stopwalch

11. PI'M.knw pressure rotor, 1/H

12. RPM-h-nw l.rcs'ure rotor, R/H

13. RPM-high pressurv rotor, L/I,

14. RPM-hih pressure rotor, R/H

15. Cosspressor inlet pressure, L/it II',1)

16. Turbine out totul pressure, L/H (•'rt)

17. T.:binv e out total pressure, R/H (P,)

18. Turbine out tempecralure, tiH (t1,)

19. Turbine out temperulurC, R/H (t,,)

20. Stabilator position

21. Ruddur po.ition

22. Left uile.jor position

23. Right aileron position

24. Fuel quantity ga9ge Itulk no. 1)

25. Fuel quontily gage (ionk no. 2)

26. Fuel quuntity gagn (tank no. 3)

27. Fuel quantity gage (tank no. 4)

23. Fuel quantity gage (tank no. 5)

29. Engine fuel inlet piessure, L/H

30. "ngine fuel i,,el pressure, R/H

31. Afterburner fuel pressure, L/Il (rmarrifold)

32. Afterburner fuel pressure, R/H (mu..ifold}

33. Accelerometer (direrc readinq)

34. Speed broke position (dual indicator)

35. L/1/ Oscillograph counter ntmber

36. R/H Oscillograph counter number

Light Indlcationz

37. Main landing gear lift-off signal light

38. tn, craear lift-off signal light

3•9 Speed brake extension signal light

40. Inter-compressor bleed door, L/H, signal light

41. 1nter-compressor bleed door, R/H, signal light

42. R/H Oscillograph correlation light

43. L/H Oscillograph correlation light

44. Brown recorder corre!otinr:'. l;ght
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L/N OSCI111i9a~cP1 (is cticsnelt)

~,r~ %rrecrn1 cynomic)j piessure Inose bvor.), clirspeed

2. Stili prc$suro (nos! booml), uniltude

3. Iongitrrliaal sticl, forcc

4. 5lubiluorf positIiol

S. Rudder pedcsi force, R/'II

m. Rudder pt-Oal forcv, L/11

7. R1,,dder pOsition floweri

8. L! .vi cl rt c,, forc:e I oil eron)

9. Lef t oiler.,t n L;f0

V1 I~ rjil'r,nw position (out 6U~,. J1

11.Nor il 5(1 ccel erotlo C(lt r

12. Anjji' Of MtIMiIr

13. Anale of 441r.l-4

15. Rtutvof Y(1w

16. Rote Of Pit01

17. Airglr' ý, 110( 1

18. A11gle ut roll

19. QotIllororiih 01111101 11o,

R/H a~idllogruph (18 chnnncI)

1. Err~irren fuel flow, 1./H

2. Eoyillc fuel flow, R/H

3. Afterburner fuel flow, I/H

4. Afterburner fuonl fl-r, R/11

S. Free jir itimporat'Jre, mct'~oia1C probe

6. Compressor inlet le n'rolr, 1./H

(MeDannCi outer ternperature probe)

7. Afft-rburflQr nolixle poslition, 1./H

S. Aft'rbmnnr' nozzlc posit~on, R/H
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